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: THE BATTLESHIP 
By ComMaANDER E. F. Eccert, C. C., U. S. Navy 





Military power, whether afloat or ashore, has in all ages been 
measured in units of skilled fighting, men, properly equipped. 
Improved equipment increased the value of the unit, as is, in- 
stanced by the success of the armored Greek, when opposed to 

unarmored Asiatic. 

_ Equipment was more or less permanent, could be captured, or 
passed on to new men; the men were but. mortal; and, on the 
average, lack of men set limits to the power.of the state. 

_ From this fact arose the effort to increase, by constant improve- 
ment, in the equipment, the effectiveness of the fighting man at 
the front, and, as civilization developed, and the mechanical arts 
with it, the value of the unit of power was constantly augmented. 

Equipment grew in effectiveness, and also in cost. In the 
Middle Ages equipment became so expensive that only a small 
part of the fighting men could be fitted out with the best equip- 
ment. Cost is a question of labor used.in production, and a 
certain part of the man-power. is required to furnish this labor. 

Economy i in money requires that we obtain as good equipment 
as is possible with the money .available, for the numbers of 
figh iting men we can count on. It must be here remembered that 
money means labor, and labor means time. It would be a simple 
matter to improve the equipment of the fleet, if there were. no 
question of cost. No.objection could. be found to a complete 
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replacertient of the battleship¢force by ‘new ships of much greater 
size and power, if there were no loss of time, and no increase 
in the cost of | ‘majntenance. It is mot necessary to argue that 
the men-‘now-on the old ships would have much greater fighting 
power on the new ships. But the millennium has not yet come, 
and there is the evér ‘present. spectre of' cost. 

When all is said and done, there is available a certain amount 
of ’money,*torbe expended? in a given.time, for fighting ships) 
Leaving out of consideration the small craft and auxiliaries, 
which consume but a small fraction of the total, the available 
funds will build, in a given time, a number of capital ships, 
the number depending on the type. What type shall be built? 
Clearly, the type or types that will give their crews, of a fixed 
number, the greatest fighting power. And why build capital 
ships? For the reason that, the capital ships do give to a fixed 
number of men the greatest fighting power. Fighting power 
means offence and defence. It is just as necessary to protect 
our own men and material, as it is to damage or destroy the 
enemy’s men and material. 

The battleship has been developed into a machine that repre- 
sents the greatest amount of fighting power that can be obtained 
from its crew. There is both offence and defence, balanced 
evenly. At different periods we will see battleships of different 
sizes, atid different degrees of effectiveness, depending on the 
state of mechanical development at the time. But always there 
is the balance between offence and defence. A ship is no more 
a battleship, if she has no armor, than if she has no guns; if she 
has no torpedo protection than if she has no offence against tor- 
pedo vessels. The battleship has consistently represented the 
maximum fighting power for a given crew, which is the only 
thing that counts on the day of battle. 

Many times have we seen special types evolved, even in capi- 
tal ships. They have been brought about in most cases, perhaps 
in all, by ideas that might be traced to other bases than the funda- 
mental one of fighting, and of producing fighting equipment. 
Already we have seen many of them disappear, after a short life, 
while the battleship type so far has remained. We need only mer- 
tion the ram, the commerce destroying cruiser, the armored 
cruiser, the monitor. They all have wasted money that should 
have gone into fighting ships. We now have the battle cruiser, 
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THE BATTLESHIP 879 


that has grown until it is twice as, expensive as a battleship, of 
its date. Has it adequate fighting power against capital ships? 
There is but a limited offence and. practically no defence., We 
shall. perhaps see the battle ;cruiser go the way, of the others. 
We cannot tell who will be our enemies of the, future. : It 
takes a long time to build:a fighting fleet, much longer than it 
takes to start a war. As long as we cannot predict whom we shall 
have to fight, and what forces we must have, we can only prepare 


on the basis of our own ultimate strength. We can tell how, many, 


skilled fighters we can obtain for the navy, and how. many others 
must be reserved: for the army. The number is large, the, cost of 
equipment is large, and we cannot afford.to waste any labor, in 
building it—waste it on material that will not give our men an 
adequate. amount of fighting. power. for the cost represented. 
That should always be the.criterion. _Do we get a proper return 
in fighting, power for the expenditure? 

What is fighting power in a battleship? _ First, it is represented 
by the destruction the ship can accomplish. Secondly, it is the 
defence it affords, from destruction, to its own crew. We must 
consider these separately, 

The first, the offence, is nowadays easily measured.. We no 
longer expect to lay alongside and board, or to ram, or.,perhaps 
even to. torpedo, in a capital ship action,. The power,of offence 
ina battleship is measured bythe number of. effective hits she 
can make with her main battery, before her allowance of ammuni- 
tion is expended. It is useless to, make hits that. glance. off 
armor or decks, that make small holes in light upper works, or 
that do minor damage about the decks. It is only when serious 
damage. is being done that the fighting power of the enemy, is 
being crippled... Also, it is useless to rain projectiles about his 
ships, without. hitting. 

Let, us now consider the defence. This has perhaps shown up 
better in the battles of the present war than has. the offence. 
Battleships have been torpedoed in battle, and have remained in 
line.. Ships have been exposed to heavy fire, such as, before the 
war, would have been considered fatal, and they have been 
heavily hit, but they went, on fighting. . But still, some.of., the 
ships, after receiving a few hits, were out of control, and some 
ships barely reached port. There is still much to, be; desired in 
the defence. There should be no lucky ,shots, a, ship. should 
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withstand severe pounding and still remain a fighting ship; she 
should be able to receive several torpedoes and not only remain 
afloat, but an effective fighting ship, with speed and control 
undiminished, and offensive power intact. Do we say that this 
is impossible? It is not. It can be done, if we give to protec- 
tion its proper place: It may be that in Farragut’s time the 
best defence was a vigorous offence, but times have .changed; 
main batteries at short range are now entirely too vigorous for 
an undefended ship to withstand. 

These two, offence and defence, are the main requirements in 
a capital ship. We have gotten into the habit of expecting a cer- 
tain fixed amount of them in every battleship, depending on its 
size; in other words, these two have been given a fairly standard 
percentage of the total displacement, and it has not been a small 
one either. Perhaps this has been a bad habit, but there you are, 
and, after all, a habit is always the result of subconscious justi- 
fication, if nothing more. We can often justify an action to 
ourselves, even without logic. If it withstands the test of time, 
it is usually right. 

Providing as large an amount of offence and defence as possi- 
ble in each ship ensures fighting efficiency and economy of ex- 
penditure. These two, offence and defence, should be as large 
as it is possible to make them, and other factors should be 
of secondary importance, and receive corresponding’ attention 
and weight. Not to do so means that we distrust our premises 
and neglect what should be considered an axiom, namely, that 
fighting power consists of but two things, as we have said, offence 
and defence. 

Chief of the secondary factors that go to make up the battle- 
ship, leaving out of consideration the hull that carries all, is 
mobility. A battleship must of course be brought to the scene of 
action, and within striking distance of the enemy. When she has 
arrived at the distance she chooses, she must maintain her posi- 
tion so as to fight her battery to the best advantage, and she 
should be able to take advantage of the changing conditions of 
the battle. To do all this she must have power of motion and 
of controlling her motion. We need not here discuss the ques- 
tion of manceuvering ability, since this does not cost much, and 
is not so important as it was in the days when the ship herself 
was intended to be the weapon. 
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Mobility requires a certain maximum speed and also ability to 
travel a considerable distance, while hunting the enemy. The 
first requires a certain expenditure, irrespective of the second, 
and both together, if insisted on in exaggerated amount, mean 
a very heavy expenditure, to the detriment of fighting power. 
We should therefore inquire carefully whether they are needed 
in great amount. 

We can perhaps arrive at an answer sit by inquiring how 
much mobility we can afford to give the battleship. It might be 


said at once that the battleship will not be required to chase: 


small craft, nor fast cruisers, not even the ships of the battle- 
cruiser type. We recognize readily that this is beyond the 
capacity of the type. What then is she required to chase? There 
is no other type except her own type. If it should be required 
that she chase other battleships, then this can be done only in 
the case of older ships of the type, for, if the higher speed type 
is approved and copied by other nations, then the difference of 
speed that makes overtaking possible disappears, and if the type 
is not approved, the enemy will have instead a type of greater 
fighting power, for the same expenditure, and it would not ‘be 
safe to engage in pursuit of such an enemy. There are therefore 
limitations in the uses of high speed in a battleship. 

The question of how much mobility we can afford to give the 
battleship type depends on what we lose in fighting power when 
we substitute extreme mobility. There was a time when we were 
satisfied with fifteen knots in a battleship, as a maximum speed, 
but we will find that the weight or cost given to the motive power 
at the time was about the same as we would now give to a 
modern ship with a higher speed. In other words, maximum 
speed grows with time, just as size and other qualities do. It 
is therefore not an absolute figure, but a relative one. It is when 
we attempt to determine what we gain or lose in fighting power 
by decreasing or increasing the motive power, that we can arrive 
at a fairly satisfactory determination of what cost we can afford 
to stand for motive power. 

It has been customary in our usual standard battleship to give 
about 40 per cent of the displacement to fighting power, repre- 
Sented by atmament, armor, and ammunition, and 15 per cenit 
to motive power, the hull making up the remainder. The hull 
always includes a considerable amount of weight that is strictly 
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protection, such as the armored decks, and torpedo protection, 
so that the percentage given to fighting power is really consider- 
ably, greater than the figures show. If now we take away some 
of the displacement used for motive power, what can we do with 
it?, Evidently not much, since we could not take very much 
after all. The ship must have some motive power, and common 
sense will indicate without any figures at all that we could 
certainly not take away more than, say, half. Seven per cent of 
the total added to, the forty or more already given to fighting 
power would not make any startling changes in the power of 
the, battery,,the thickness of the armor, or the amount of ammuni- 
tion, especially as we would want to increase all of these factors 
at the same time. The loss in motive power represented. by the 
seven per cent would reduce the radius of action to half, and 
the maximum speed from 21 to somewhere around 16 knots. 
It does not, need any elaborate argument to show that the fight- 
ing power does not lose much if we retain the present speed 
and radius of action, and that there is therefore nothing to be 
gained by reducing these. The question now becomes, What do 
we lose when we attempt to increase radically the cost of motive 
power? 

It might here be mentioned, though it should not be necessary, 
that minor changes from one design to the next, in the quantities 
referred to, are of no importance, provided they are not progres- 
sive. There is no absolute limit in either of the conflicting 
factors, and one or two per cent one way or the other need; not 
be considered. 

We must not, furthermore, take into account large quantities 
of fuel taken on board for a long voyage, which greatly increase 
the draft. It is never intended that these should be on board at 
the time of action, and it is only the weight, on board in fighting 
trim that need be considered. We are not now concerned with 
any. ill effects such extra weights might have. on the habitability 
or seaworthiness of the vessel. 

If, now, we should double the allowance given to motive power 
we see that the effect on fighting power, if we retain the same 
total cost, is as great as the effect on the motive power was in 


the previous, instance,,, The allowance is cut. from 40 per cent 


to, 25 per cent,,and the effect on each of the quantities included 
in the general term, fighting power, is serious. We would have 
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7 


left only about 60 per cent of the previous quantities; thus, the 
atmor would have to be reduced from thirteen to eight inches 


3 in thickness; the battery from twelve guns to eight, and the other 


factors in proportion. Clearly, the effect isnot a happy one 
from the point of view of fighting power. To offset ‘this, we 
have only ‘increased the maximum speed from 21 to 23 knots, 


| ahd added a little to the radius of action, hardly a compensating 


advantage. 

In our latest battleships we have increased the speed from 
21 to 23 knots. If’ we had retained the size previously standard, 
the above would have represented the result. It has been neces- 
sary to increase the size and cost of the vessel to obtain ‘this 
increased speed. Of course there were other increases made, 


principally in the battery power, but we paid for the increased 


speed just the same. The size of the vessel was increased over 
thirty per cent, or by an amount équivalent to nearly the whole 
of the fighting power of the previous’ smaller’ vessel. That the 
number of guns in the main battery was’ increased fifty per cent 
does not imply that the fighting power has been correspondingly 
increased. The size of the target has been increased, or in other 
words the ability, and therefore the certainty, of the enémy to 
increase the number of his effective ‘hits; the efficiency of the 
three-gun turrets is probably less at medium ranges, from the 
ballistic standpoint; ‘and we might question whether after all 
the fighting power has been much increased. 

It is to be expected that the ‘size of battleships will increase 
and continue to increase, and we might expect with each increase 
of size a small increase of speed, and perhaps of normal radius, 
but it is natural to assume that the country will expect also a 
corresponding increase in the fighting’ power of the larger craft. 
There is no future limit to the size of the type,’nor to the ulti- 
mate speed that will be attained, but the country must pay for 


' the’ total navy finally built, ane has a aot to expect proper fight- 


ing efficiehcy. 

‘If the above has been the effect of doubling the cost’ of the 
motive power, what’ shall we say of the ‘latest proposition, the 
so-called fast battleship? Here we have motive power compa- 


table to that of our proposed battle-cruisers, and fighting power 


distinctly inferior to that’ of the last class of battleships, the 21- 
knot ships. The displacement is nearly doubled, and the cost, 
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if the vessel, is ever built, will be. more than doubled. The 
result must necessarily be that \in the long run, in a given term of 
years, the fighting power of the entire fleet must suffer. And 
what would we gain by it? Merely that these vessels, in some cir- 
cumstances, might run at a higher speed than the rest of the 


. fleet, The offensive power is not greater than that of con- 


temporaries of slower speed, it is measured by the allowance of 
ammunition, and the use that is made of it. Would this vessel, 
if she dashes here and there at high speed, making a few hits 
here and. a few there, do a greater sum total of damage than if she 
settled down to fight'an opponent in the old-fashioned way? 
After all, we are not concerned with an indecisive battle, where 
there is a little damage done, and a ship sunk here and there. 


We must consider a battle that will settle, once for all, for that . 


war, the mastery of the seas. For the money that we spend on 
these vessels, the enemy can put more than twice the fighting 
power afloat, and where then is our mastery of the seas? 

Neither can we consider the possibility of shaking the enemy’s 
morale, by concentrating fast ships on detached portions of his 
line and destroying them. In the first place, we must expect to 
meet an enemy as determined as ourselves, and not to be shaken by 
small losses. In the second place, we can expect him to be 
equally skillful, and not to leave a few units unsupported. Again, 
concentration can be of value only at short range, for at long 
range small differences of distance disappear, and concentration 
of fire on one ship means that other ships will not get the proper 
amount of attention. _Can we imagine these vessels, lightly 
armored, and immense targets, coming to close quarters with 
standard battleships? 

In all this discussion, we deal with equal forces on. both 
sides. If we were greatly superior to our opponent, the exact 
type of ship would be unimportant. If we were much inferior, 
we) would have no chance anyway. The assumption of equal 
forces appears reasonable. Even if we were slightly superior, 
we could not give hostages to fortune by wasting fighting power. 

If the high speed battleship does not seem a reasonable proposi- 
tion in a general battle, then why the high speed? As we have 
said before, we would not expect a battleship to chase small craft. 
We do not usea sledge hammer to smash a fly. It is too slow, 
and takes too much effort. We get a swatter, a light, quick, cheap 
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weapon. If the small craft are going to bother us, we can make 
plenty of swatters, of the requisite kind, out of the fifty millions 
one of these fast battleships will cost. 

It might be said that we need high speed to overhaul the enemy 
and bring him to action. But we do not build these ships over 
night. It is a long, painful process, and meanwhile our prospec- 
tive enemy can build the same kind. Can we ever steal a march 
on our possible enemies, and build vessels that cannot be copied 
in sufficient numbers before ours are ready? That has not, with 
us, been the case in the past, and it will not be in the future. It 
has not been so with others, except where they had a great 
building capacity, which means, of course, great available man 
power. 

Again, if we have the superior fighting fleet, but inferior speed, 
it might be said that the enemy can harry our coasts, and do 
much damage, before he is brought to action. That has been said 
many times, and as often it has been answered that such action 
has no military value, and will not decide the war. There never 
yet was a case of an inferior, though faster, fleet avoiding con- 
tact with the superior fleet. In the end there was either battle or 
blockade, and one is as effective as the other. 

Exceptionally high speed in a battleship, then, seems to be a 
thing to avoid, and a moderate speed, which will not detract from 
fighting power, is the correct answer. We might examine, now, 
the case of a possible exaggeration of the other factor in mobility, 
namely, radius of action. 

To be sure, we have so far not had cause to fear a loss of 
fighting power on account of an exaggeration of radius of action. 
In the past, it has usually been the coal pile which has been 
robbed, when an extra inch of armor was wanted, or an extra 
knot of speed,.or some other showy thing. It might even have 
been said that we had not had enough radius of action. The 
radius that appears in the description of a battleship is the radius 
she has from the time she joins battle, at least that is the intent. 
It is the radius at normal displacement, which is supposed to be 
the fighting displacement. 

Viewed from this point, it must be admitted that our fuel 
supply in normal condition has been large enough, and needs 
no increase. If a vessel gets into action with a normal supply, 
she will have enough to carry her through the action, and after 
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that, who cares? If we win, we can take care of our ships, and 
if we lose—what does it matter? We would lose the ships too. 
Remeinber, we are speaking of a fight to the finish. 

The same reasoning as before holds here too. A little more 
or a little less normal fuel does not affect fighting power seri- 
ously. It might even be said that, since our present normal sup- 
ply is of the order of five per cent of the displacement, there 
is no danger of loss of fighting power, no matter what is done, 
so long as excessive increase is not contemplated. 

Until the battle becomes imminent, there are various ways 
of maintaining the battleships, but they do not affect fighting 
power. We have contemplated fueling at sea, and we have pre- 
pared to carry emergency fuel. Either can fulfill the object, and 
neither affects fighting power. 

Having fixed on the policy that in the battleship a definite, 
large percentage, as large as possible, of the displacement, should 
be given to fighting power, and no reduction, for secondary pur- 
poses, tolerated, we might at some length discuss the proper divi- 
sion of the displacement, or cost, among the elements of fighting 
power. 

Before undertaking this it will be well again to state that 
there is no limit to the future development in size, nor in speed, 
nor in any other quality, but these qualities should retain their 
proper relative magnitudes. There is bound to be increased size. 
It is just natural development of the species. We now believe 
that the Panama Canal is a final limit. It is not, nor will any 
other present or future hindrance be. When we come to the point 
where the canal is too small for the ships we want to build, we 
will ignore the canal, or we will enlarge it. Development is as 
sure as fate. And with development of size goes development of 
speed, of gun-power, of armor, of everything. Increased size 
always means-increase of some one factor in the ship, and as long 
as the different factors remain at about their proper relative 
values the fighting power increases. 

Fighting power includes offence and defence. It might, be 
stretched to include most of the general characteristics of the 
hull, such as length, beam, metacentric height, etc. The length 
and metacentric height are the most important of these, from 
the point of view of fighting. 
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A battleship should not be longer than necessary, and we 
should even be prepared to accept some reduction in the efficiency 
of propulsion, to get a shorter ship. Great length means heavy | 
‘hull, extra armor and decks, greater target, higher center of Hi; 
gravity, and wetter decks in a head sea. It also requires more 
weight for torpedo protection. The present tendency, due to the 
1 canal limitations, is to increase displacement by increasing length. 

1 This has the effect of reducing fighting efficiency. 

i Metacentric height has an important effect on the efficiency 

of the ship. There should be enough to prevent great heel when : 
firing a salvo, or turning at speed, but not so much as unduly to 

cut down the period of rolling. A short rolling period always 

means much rolling. If‘a period of about twenty seconds for a 
complete roll could be obtained, rolling would be almost elimi- 

nated, except in the severest weather. Metacentric height is also 

a factor in the range of stability. 

Coming now to the factors more directly concerned in fighting, 
we will start with torpedo protection. A battleship should be so 
protected that she can stand a torpedo explosion in any part of 
the hull without disablement. There is no present difficulty, with 
our present type, in nearly accomplishing this, and the ship will 
stand torpedoing several times, in different locations, without i} 
great loss of fighting efficiency. The only important parts that iH 
cannot now be protected are the rudder, propellers, and shafting, ) 
and a hit in their vicinity may mean loss of motive power. It 
might be possible to improve this situation by a different design 
of hull, but probably with a loss of propelling efficiency, and 
whether it is worth while is open to question. There is no doubt, } 
however, that torpedo protection should be thoroughly carried out, 
and large size is for this object a distinct advantage. ii) 

Considering now the armor protection, we can establish it at 
once as a fact that if the vessel is intended to fight only at long 
range, as seems to be a favorite idea, there is no need for the 
side armor, since it becomes a vanishingly small part of the tar- 
get. This is, however, far from the actual fact. The vessel may 
have to do some fighting at long range, but how much of her 
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scanty allowance of ammunition can she“afford to throw away | 
at long range? Remember that when her ammunition is gone ‘i 
her fighting power disappears, | 
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History shows that never yet has a decisive action been fought 
between nearly equal forces at long range, and the term is here 
used in a relative sense, each period having its own definition of 
long range. The reason for fighting a decisive battle at close 
range is not hard to find. The offence is a matter of how many 
effective hits can be made. Therefore we may expect the same 
thing to come to pass. Why should we attempt to decide a battle 
at long range? Cannot much greater damage be done at short 
range? Of course we will suffer ourselves, but we cannot expect 
to fight without receiving damage. A successful fighter always 
takes punishment, and is able to withstand it better than. his 
opponent, That is the whole thing in a nutshell. 

The battleship must therefore be designed primarily to fight 
at. short range, and secondarily at long range. High spotting 
stations, kite balloons, elaborate fire control instruments, are 
all good in their way, and probably useful, and should. be de- 
veloped. The ship may need them at long range. But these 
things will all be swept away when we come to the really serious 
part of the fighting. Then we will want thick armor, powerful 
guns, simple and rugged turret machinery, and plenty of 
ammunition. 

Our ships are not now armored in such a way that they can 
stand up for a long time at short range. They may do very well 
at 12,000 yards, but that is not short range. The range can be 
considered short when say more than fifty per cent of hits can 
be made, by the average ship. It will also be necessary to be 
somewhat independent of range-finders and range keeping. 
These things we cannot expect to survive in a decisive battle. 
Perhaps we might, for the present, define short range as 5000 
yards. If, at this distance, our ships were fighting broadside to 
broadside, or, as they used to say, yardarm to yardarm, the fifty 
per cent of hits would probably all be effective, and the damage 
would be great. We should fit armor that will prevent this. 

Inclined armor will go a long way to accomplish this. This is 
nota new idea. It was used in the Merrimac of the sixties. It 
is used now in our turret fronts. We can incline all our side 
armor inward at say 45 degrees, and it would be proof at very 
short range against the heaviest modern projectile, if of the thick- 
nesses now used. It is a delicate problem in stability for the 
naval architect, but it can be done. 
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Our barbettes will need greater thickness than they have at 
present, and should be made considerably heavier. It might be 
possible to compensate somewhat for this by reducing their 
heights. This will be touched on later. 

Protective decks, of the thickness we now use, are good enough 
at short range, but as the ship must be exposed to gun fire at 
long range, provision should be made for it. There is no way 
of escaping serious damage at long range, if the enemy obtains 
hits. If the protective deck were made narrower, as a result of 
inclining the side armor inward, we could afford to make it 
thicker, but not otherwise. The decks now are so heavy, and 
their effect on stability so marked, that we could hardly afford 
to put any more weight into them. The protective plating on 
our decks now amounts to about Io per cent of the displacement. 

The secondary battery is intended only for protection against 
torpedo craft. Yet we see a great number of men on our battle- 
ships that are used only to man these small guns. The number 
is quite comparable to that used for the main battery. This does 
not seem logical. If so many fighting men are really necessary 
for an object that is quite secondary, the natural inference is 
that the existence of the type is rather precarious. There is 
need for depending ‘nore on passive torpedo protection, just as 
against gun fire we depend more on passive armor protection, and 
less on ‘‘a well-directed fire from our own guns.” That this 
is quite logical is indicated by the fact that in our latest ships 
the torpedo protection is quite as efficient against torpedoes as 
the armor is against heavy projectiles. A weapon of destruc- 
tion is intended for the offensive, and not primarily for the de- 
fensive. There is of course no objection to smashing a destroyer 
if we get a chance, though, as has been said before, it is cheaper 

to have smaller types to look out for that. The secondary battery 
and its crews should be much reduced. 

It is hardly necessary to mention torpedo outfits. It is com- 
“ing more and more to be recognized that these have no place 
on a battleship, and the outfits we now fit are considerably re- 
duced from what we at one time fitted. It is to be hoped that 
at a date not very distant they will ke entirely eliminated. 

Now, last of all, we come to a consideration of the main bat- 
tery, the primary weapon of the battleship. There has been so 
much argument about this matter as to leave us entirely con- 
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fused; there have been so many different arrangements, num- 
bers, and types, that it is quite certain ng logic has governed. 

The British have come to the belief that not more than eight 
heavy guns should be mounted on one ship, but they have been 
building moderate sized ships, and for a special field of action. 
It is doubtful whether we could take their example for our own 
guidance, especially when we build larger ships. 

We all have a feeling, which is founded on subconscious con- 
viction, as we have not yet been able to justify it by logic, that 
a larger ship should have a greater battery; in fact, that we are 
not warranted in building a larger ship unless we increase the 
battery in proportion. We can easily justify this idea on the 
basis of economy. There should certainly be at least a standard 
percentage, for the offensive, in every ton of displacement, and 
progress in development would seem to call for an ever increas- 
ing percentage. Should not every successive phase in develop- 
ment increase the fighting power of the men on board? Hence 
the distrust with which we regard a design which doubles the 
displacement, for purposes of speed, and leaves the battery with- 
out such increase. 

We may therefore feel justified if, on our larger displace- 
ments, we carry a heavier battery than the British have placed on 
their standard battleships. The difficulty is, however, in making 
proper use of the larger weight. Shall we use larger caliber 
guns, or more guns, or longer and more powerful guns? 

We have mounted up to six turrets on one ship, and have lost 
some of our fear of interference between the different turrets. 
A large number of turrets requires, however, a heavy weight of 
armor for the individual barbettes, and more is used up in the tur- 
rets than if we used fewer turrets with a greater number of guns 
per turret. The need for a greater amount of armor protection 
on our ships, so as to enable them to fight at closer range, may 
force our hand in this respect, and compel the adoption or reten- 
tion of multiple gun turrets, much as we might prefer not to do 
so, for reasons of putting all our eggs in one basket. This latter 
point becomes more serious at short range, and will require more 
careful consideration. ; 

There would be a certain amount of armor weight available 
for turrets and barbettes. If we used this weight for two-gun 
turrets, we would have thinner armor than if we used it for three- 
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gun turrets, and the difference would be greater still for four- 
gun turrets. It might be said that the turret fronts are now 
impenetrable, and need no further weight, even if larger guns 
were used. That is not the case with the barbettes, and it is 
these that consume so much weight. The fewer the gun stations, 
the less the weight of the barbettes for a given thickness. 

In a two-gun turret, we expose two guns and their crews to 
destruction from one penetrating projectile. It has been said 
that with a three-gun turret we expose three guns instead of two. 
That is true, as far as it goes, but in this case we can have a 
thicker port plate, and thicker barbette plating, and so prevent 
penetration. In the case of a four-gun turret, this advantage 
is even more pronounced, and in addition we can still further pro- 
tect the turret by fitting a thick plate between the two pairs of 
guns, an arrangement that is feasible in this case, but not in the 
three-gun arrangement. 


As far as the strength of the hull is concerned, we need have . 


no fear, on account of a four-gun battery, since the stresses will 
not be greater than with the two-gun arrangement, if each four- 
gun turret takes the place of two adjacent two-gun turrets. 

It seems therefore to be sound judgment not to go back to the 
two-gun arrangement, and, further, to go to the four-gun turret 
as soon as practicable. It would, however, be wise to enlarge the 
turrets to give the individual guns more room, and to prevent 
jamming of adjacent guns by a single hit. This would also some- 
what reduce the interference between adjacent guns, and improve 
the ballistics at medium ranges. This can be done, and the 
power of resistance of the barbette greatly increased, by making 
it conical, the top diameter being the greater, and the inclination 
of the elements about 15 degrees. 

As regards height of battery above water, we have adopted 
definite heights for Numbers I and IV turrets. From the point 
of view of weather and sea, there is no reason why we should use 
greater heights for the other two turrets in our later ships. This 
present arrangement, the vertical echelon, has been dictated by 
two considerations ; one is the more compact arrangement, per- 
mitting placing the whole battery in a shorter length, the other 
is the desire for end-on fire. If we retain four turrets, in a 
larger ship, there should be no difficulty as regards the first con- 
sideration. As regards the other, is end-on fire really so impor- 
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tant? We pay for it heavily in this case; it has been costing ug 
over 500 tons, in heavier barbettes and foundations. ' 

It is no doubt a time-honored arrangement, to get as much 
end-on fire as possible, and conservatism would dictate retaining 
it.. It arose in the days when fighting at very short ranges was 
contemplated, when three thousand yards constituted long battle 
range, when ramming was still finding advocates. This was 
also the day of the powerful turret turning gear, which. per- 
mitted swinging very swiftly from side to side, to keep on the 
target in spite of the quick turn in manceuvering to ram, or to 
strike an enemy alternately starboard and port. It hardly accords 
with our present-day ideas of fire control and fighting. There 
is no doubt that most, if not all, of the fire in action will be on 
the broadside, and that the vertical echelon arrangement is 
unnecessary, 

The indications are then that we should employ an arrange- 


.ment of multiple gun turrets, as far as possible on the same level, 


the forward turrets perhaps being higher than the after turrets. 
This arrangement will incidentally be quite a help in getting satis- 
factory stability, as it will not raise the center of gravity so 
much. 

When we have reached the limit of four four-gun turrets, the 
question again presents itself, how to take care of a still further 
increase in the main battery. We have now adopted the 16-inch 
gun, Shall we go to still larger calibers? Undoubtedly we shall. 
An additional four-gun turret would require a much greater 
increase in length, which is very undesirable. We would hardly 
be prepared to put five or six guns in one turret. We can then 
obtain the increase in battery power only by increasing the cali- 
ber, or by increasing the length of the guns, and the latter 
method has much closer limitations than the former. 

Here it would be well to observe that from many points of 
view it would be better to increase the length and the initial 
velocity of the guns, rather than. to increase the caliber. Thus, 
penetration of armor is obtained more easily with a small than 
with a large diameter of projectile, of the same striking energy. 
A little manipulation of the penetration formule shows that the 
thickness penetrated is proportional to the § power of the strik- 
ing energy divided by the caliber. Therefore, the larger the 
caliber, for a given energy, the less the penetration. There is 
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then as much penetration to be obtained with the 14-inch pro- 
jectile as with the 16-inch, if the striking velocities are in the 
proportion of 3200 to 2600. Again, the greater velocity will 
give the required ranges with a flatter trajectory, and thus, at 
comparatively short ranges, will increase the chance of hitting. 

A little consideration will show, however, that although this 
is all true theoretically, the differences from the customary prac- 
tice must be rather extreme, in order to obtain reasonable in- 
creases in the qualities named. It would not be enough advantage 
to make it worth while, if the velocity were increased from 
2600 to 2800. The difference in the angle of fall would be too 
slight to make much difference, and the difference in penetration 
also would hardly compensate for the cost. If, now, we could 
get a velocity of 3500 to 4000, the effect would be well worth 
while. This must, however, wait further developments, as we do 
not want guns that would. have an accuracy life of only about 
fifty rounds. It therefore seems that the larger calibers must 
come, since that is the only feasible way to increase battery 
power. 

In conclusion, it must again be emphasized that we want fight- 
ing power above everything else on our battleships. We want our 
ton of fighting power for every two tons of displacement. The 
crews that will fight our battleships in the great deciding battles 
of the future will need to strike hard, and they will need to sur- 
vive effective until the work is done. Fighting power is com- 
posed of but two things, offence and defence. 
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NAVAL RESEARCH 


By ComMANDER C. S. McDoweE Lt, U. S. Navy 





When the Armistice went into effect at 11.00 a. m. November 
11, 1918, the whole world was thrown out of adjustment or 


“synchronism. Taking this time as a point of departure, it is 


necessary for the navy and the world in general to readjust 
itself to new ideas and new missions. We all believe that the 
war has not been in vain, but, to make this assumption true, it 


is necessary that we carefully consider the lessons of the war _ 


and profit by them in our plans for the future. 

Previous to the war the navy had been gradually developing 
the policy of closer co-operation with civilian engineering activ- 
ities, as may be evidenced by its representation on standards 
committees of various engineering societies, and by its calling 
on engineering societies and recognized civilian experts along 
certain lines for help in the solution of special problems. In 
particular the forming of the Naval Consulting Board may be 
cited as a recognition, by the navy, of the desirability of having 
the scientific engineering talent of the country available for con- 
sultation and advice where its services were required. 

We need not necessarily consider the navy as conservative in 
only of late adopting such a policy, for it is one which has only 
lately come to the front in civil life. Formerly in the commercial 
field the utmost secrecy prevailed as to the research work under- 
taken, and shop practices employed, by the different companies. 
It has been found, however, that there is sufficient opportunity 
for all, and that the advantages of competition and emulation 
are but accentuated by the bringing of independent interests in 
close touch with one another under conditions such that their 
combined experiences and deductions may be co-related, with 
the result that standard rules and practices may be expressed. 
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The war has brought out, or at least hastened the develop- 
ment of, an enlightened policy between the Government and the 
various organizations of the country, and between nations as 
well, which may be considered an innovation. It consists of the 
pooling of experiences and opinions, without reservation, and 
the active co-operation of all concerned. 

The world may be considered at present as in a nascent state; 
new plans can be put in actual practice now without the over- 
coming of inertia of settled conditions such as will exist within 
a few months. The immediate future, then, should be con- 
sidered as the days of golden opportunity in applying the lessons 
of the war, rather than as a time of reaction and inactivity. 

It is my idea, in this article, to present the needs of Naval 
Research and to show that now is the time to formulate a definite 
policy and make definite plans for such research, including a con- 
tinuation of much of the work of this nature which was started 
during the days of the war under emergency conditions. Very 
few of the ideas here presented are original, but serious con- 
sideration of them by the navy at this time is of great importance 
to the future of the navy and the country. 

To show that there is nothing new in the statement that Naval 
Research is necessary in order that there should be proper prog- 
ress in the navy, the following extracts from a paper written 
by Admiral Melville in 1902 are quoted : 

The success of Germany can be accounted for only by recognizing the 
fact that study, reflection, and research must have been expended in the 
préparation of plans, in the building up and the organization of the ship- 
yards, and in laying out and carrying on the work of construction. It 
was the high appreciation of the value of original investigation, coupled 
with experimental work, that has caused Germany to advance progres- 
sively and successfully. 

For over a hundred years Germany, as a nation, has carried on more 
original research along technical lines than any other power. While it is 
true that both England and America have put to practical application the 
principles discovered by German research, thereby gaining commercial and 
maritime advantages, it has been the Teuton who has sought after prin- 
ciples. 

The cost of maintaining a battleship in commission will approximate 
$1000 per day, and warships have been tied up for weeks on account of the 
corrosion of a few hundred dollars’ worth of boiler tubes. It will repay 
the nation for the cost of an experimental station if the staff of the 
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laboratory ‘will simply cause increased length of life of both boiler and 
condenser tubes, 

It is methodical, thoughtful, and persistent work which counts, and as.the 
Germans: exceed in this respect, the engineering world is now beginning 
to understand in its fullness the value of the work done at the German 
engineering laboratories in promoting German success in both naval con- 
struction and maritime development. 

It is an anomaly that the greatest of military nations should be the first 
to appreciate the scientific attainments and capabilities of the engineer, 
and it is for this reason that Germany has a start of at least five years over 
England, France and America in systematic naval engineering research, 
In all probability each of the three other nations has spent more money 
than Germany in experimental work, but German, expenditure, in great 
part, has taken place before the article is manufactured or the ship is laid 
down, while in the case of some rival powers, tests and experiments have 
been conducted to discover means of overcoming avoidable defects. 

The proverbs that “an ounce of prevention is worth a pound of cure” 
and that “a stitch in time saves nine” are as applicable to-day as they 
were in the last century. It is for this reason that the preparatory experi- 
mental work conducted by Germany has been productive of greater results 
than that done by rival powers working in the direction of seeking remedies 
for existing evils. 

The cost to the British Government of using the cruisers Hyacinth, 
Minerva, and Hermes for comparative boiler tests and experiments will 
approximate more than the cost of establishing and operating both the 
Charlottenburg and the Dresden stations since their inception. 

Experience has shown that the German engineering laboratories are more 
than a good paying investment, for there is not an expert in that empire 
familiar with the work being done at these laboratories who, does not 
believe that their destruction would be a greater national calamity to the 
navy and the nation than the loss of one of the battleships of the home 
squadron. The warship could be replaced in four years. It would take 
six years to rebuild and put in effective operation the complete installation 
for conducting experimental research that has been developed and per- 
fected at the Charlottenburg and Dresden technical colleges: 

It can be absolutely stated that the navy is behind the times in original 


work and research—one of the marine superintendents of one of the Great 


Lake transportation companies told me that if he were called upon to 
retrench in expenditures the last item to be cut down would be that for 
experimental purposes, since both the cost of construction and the expense 
of operation of the steamers under his control had been reduced as a result 
of the data secured from experimental work. There is not a leading uni- 
Yersity, large manufacturing concern, or great transportation company that 
does not consider it imperative to make tests and experiments. Every 
navy will also find that it will increase efficiency and promote economy to 
conduct and to encourage extended investigation of unsolved problems 
relating to its marine service. 
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This estimate of German research was written a number of 
years before the war, and we may now be inclined to look with 
distrust on such research on account of the uses to which it has 
been put. The fact that the Germans have prostituted research 
should not be an excuse for our failure to recognize the great 
advantages of research when properly applied. If the allied 
nations had patronized research before the war to the same ex- 
tent as the Germans, the submarine frightfulness, the use of 
poison gas, and other devilish schemes of the Germans would 
have been answered immediately, and they would have been 
no real menace. The Allies soon recognized that intensive re- 
search was necessary in order effectively to combat the Germans, 
and by means of such research were able to find the answer 
to all the German schemes. At the end of the war the Allies 
were scientifically superior to the Germans and had proved that 
scientific research when combined with right must prevail. We 


have heard of many things which won the war, and there is more . 


or less truth in all these claims, but we desire to state, with 
a great deal of confidence, that the war was won by research. 

Research is defined in the Encyclopedia Britannica as “ the 
act of searching into a matter closely and carefully, inquiry 
directed to the discovery of truth, and in particular the trained 
scientific investigation of the principles and facts of any subject, 
based on original and first hand study of authorities or experi- 
ment.” We are inclined, however, to give the word a more re- 
stricted meaning and apply it to the investigations of those who 
devote themselves to the study of pure, as opposed to applied, 
science, to the investigation of causes rather than to practical 
experiment. 

Dr. W. R. Whitney in a recent paper on “ American Engineer- 
ing Research” defines research as “ painstaking investigations 
which add to knowledge.”’ Adding the word “ naval” we obtain 
a definition of the title of this paper as “ painstaking investi- 
gations which add to naval knowledge.” It will be noted that 
this includes both theoretical and applied scientific investigations 
and that all improvements which are to be adopted by the navy 
in any line must be based in some way on such naval research. 
If we are content to follow the lead of other nations or to use 
apparatus and devices as manufacturers may bring them to the 
navy’s attention, we may continue without any definite policy 
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on research. If, on the other hand, we are to take a leading 
part in naval and maritime matters, we must have some definite 
plan of procedure so that the present needs of the service may 
be taken care of, and the new scientific discoveries be applied 
to improving the efficiency of the service. 

It has been said that not one in a thousand of the many in- 
ventions and suggestions submitted to the government during 
the war by outside parties was worthy of any consideration, 
and that not one in a hundred of those worthy of consideration 
were in form for adoption without considerable research and 
experimental work. It is believed that the above statement is 
if anything optimistic. The new principles, apparatus and devices 
which were developed and used in the war were the result of 
careful and diligent investigation and experiment by persons 
devoting their whole time and purposes to new problems, and 
with which they had to be more or less familiar. Experience 
has been in clear contradiction of the rather universal idea of 
the country that we simply have to express a need for some new 


device or apparatus and the American genius will arise with the, 


answer. Natural talents are of little avail, but, with orderly 
training and opportunity for expansion of intellect, such talents 
become of great value. 

Although the testing of untried and doubtful devices that 
may be brought to its attention is a function of the navy’s re- 
search and experimental work, this should not be considered as 
the major work of the research organization. It is necessary 
if our navy is really to be efficient, that it should originate new 
developments and keep ahead of the times. In other words, it 
should be a leader, rather than simply following the lead of 
others and simply testing out ideas which may be presented to it. 

There was an enthusiastic response from the scientists and 
engineers of the country to the navy’s request for assistance 


in solving the problems suddenly thrust upon it by the declara- 


tion of the war and the realization of the fact that many things 
had to be accomplished in a hurry if the war was to be success- 
fully pursued. These men before they could intelligently under- 
take their work had to become familiar with the service needs 
and service conditions and become indoctrinated. This was ac- 
complished in the case of a great number of these, but much 
time was lost and work was carried out at much greater expense 
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than would have been the case if a nucleus naval research organi- 
zation had been in operation during peace with a_ personnel 
familiar with the service and existing conditions. 

It must be realized that research serves two purposes: to 
develop matériel and to develop personnel. The mere construc- 
tion of laboratory buildings and providing of research facilities 
will not meet the needs of the service nor solve the problems 
of the service.. The development of men capable of solving 
naval problems as they are presented might well be considered 
as the primary object of a research organization. 

Dr. F,, B. Jewett, chief engineer of the Western Electric Com- 
pany, in a recent address before the Royal Canadian Institute 
on the subject of “Industrial Research,” spoke as follows in 
regard to the research work of his company: 


Even to-day and despite the aggregation of human and material resources 
which have placed our laboratories in the front rank of industrial research 
organizations, there are on my list a large number of problems which we 
are not in a position to undertake. These problems, which are directly and 
solely in the communication field, are problems of major interest to the 
industry and are of such a nature that we are absolutely sure they can be 
solved with positive results of inestimable value to the telephone and tele- 
graph companies and to the public at large, provided only that their solu- 
tion can be obtained through the application of well organized industrial 
research. Why then do these problems lie essentially untouched? Is it 
because of a lack of material facilities, of money, of courage to go ahead, 
or the feeling that these particular researches will not recommend them- 
selves to the business men who are responsible for the commercial destinies 
of the telephone and telegraph systems? It is none of these. There is 
no lack.of money, no lack of material facilities, no lack of courage, no lack 
of approval on the part of directors, for we have long ago learned that 
material facilities are easy to obtain, that money spent in properly directed 
fundamental research, large though the sums may be, is small in com- 
parison with the direct and indirect returns, and finally that apparent 
courage in deciding to go ahead is not so very courageous after all when 
it is exercised by men of ability, training and experience who have shown 
themselves competent in their own fields, whether those fields be within the 
laboratories or within the precincts of the executive offices. 

What then is it that should stop us from an immediate attack if we are 
so sure of the ultimate result? The answer is the simple, three-letter word 
“men.” Not mere human male bipeds, but men endowed by nature with 
at least a modicum of the spirit of scientific research to which has been 
added, either through fortune, personal initiative, parental solicitude or a 
far-sighted policy on the part of the state, that orderly training and oppor- 
tunity for expansion of intellect without which natural talents are of 
little avail. 
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Our case is typical of the situation which confronts every industrial 
research organization on the continent. The matter of an adequate supply 
of properly equipped and trained investigators and directors of research is 
absolutely vita! to the growth of industrial research, and I am as sure as 
one can be of anything in the world that all of our visions of the benefits 
to be derived from a large expansion of industrial research will come to 
naught if we fail to realize or neglect the fact that in the last analysis. we 
are dependent absolutely upon the mental productivity of men, and men 
alone, and that we must in consequence provide adequately for a con- 
tinuous supply of well trained workers. 

The navy might, by keeping in touch with developments in 
other navies, utilize apparatus and methods that were fairly ad- 
vanced and up-to-date, but this system fails when new problems 
are presented in an emergency, as during a war. Also if we 
have developed men capable of handling all naval problems and 
carrying out original research on them, we need not necessarily 
hold secret the nature of the various apparatus which we have 
developed and are using,—the knowledge, based on experience, 
which is locked up in the brains of the research men, and men 
trained in the use of the apparatus cannot be transferred or ob- 
tained by other countries unless they have actually had similar 
experience and training. 

Some of the personnel in a proper naval research organiza- 
tion should consist of persons making this their life work, while 
certain of the personnel might well consist of officers who have 
specialized in a particular line and would be given an opportunity 
to devote a certain number of years to research along their 
' specialty. 

A large number of eminent scientists and research engineers 
of the country have been connected, during the war, with the 
Navy and its activities, in one way or another, and become more 
or less familiar with the navy. Contact should be kept with 
these men in civil life and their interest in the navy main- 
tained, so that when particular problems arise.on which they are 
more or less specialists their services may be called for, as 
required. Also these men in their work in civil life will at 
times make discoveries or become cognizant of facts which have 
naval applications, and they should be encouraged to keep the 
Navy informed of such matters. Arrangements could well be 
made for a certain number of eminent civilian scientists to come 
into the organization for active duty for a period of a year, to go 
back to their universities or outside employment at the end of 
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that time and be replaced by other scientists. The navy, by this 
plan, would be kept in touch with outside researches and develop- 
ments and the civilian scientists would be kept in touch with, 
and interested in, the navy and its problems. 


The question may naturally arise as.to the possibility of doing 


much of the naval research work in outside laboratories, or at 
the Bureau of Standards. It is considered that this is impos- 
sible and that the navy must have its own research organiza- 
tion and its own laboratories and application stations. Naval 
research must be directed and carried out by personnel intimately 
familiar with the naval problems and service conditions. The 
writer put the question to the scientific director of the British 
Admiralty as to the advisability of utilizing the British National 
Physical Laboratory for the pure research work of the Admiralty 
rather than establish a separate Admiralty Pure Research Labor- 
atory in London. It was found that the British idea was the 
same as expressed above: that naval research must be directly 
under naval! control and that the personnel directing and con- 
ducting such research should be thoroughly familiar with the 
naval problems and conditions. 

It is hardly necessary, or indeed possible, to give at this time 
a list of naval problems which require research and experi- 
mentation. Also, needs will develop as researches are carried 
out, which cannot now even be given names. However, to show 
the scope of the work which it is considered should be covered 


by naval research, the following partial list of desirable prob- . 


lems may be stated: 
Bearings and Lubricants, 
Diesel Engines, 
Electric Arc Welding, 
Erosion (guns, turbines, etc.), 
Fire Control, 
Light and Illumination (including searchlights), 
Optics (range finders and periscopes), 
Powdered Fuel, 
Radio, 


Sound (including the use of underwater sounds for navi- | 


gation purposes), 
Steel Alloys, 
Turbines. 
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It will be noted that, while some of these problems may be 
considered as purely military, the majority of them have wide 
application to the merchant marine and to the country in general. 

The advantages which have accrued to the navy, as a result of 
preliminary research on two of the above subjects, are cited: 

1. Electric Welding for Marine Work.—An investigation 
. of the use of electric welding for navy work was carried 
1) out at the New York Navy Yard in 1914 and 1915, and the: 
| navy was ready to use this method for repairing of the ex- 
German ships when they were taken over by the United 
States, with the result that these vessels were ready for ser- 
vice much earlier than they could otherwise have been. The 
value of this knowledge of the possibilities of electric weld- 
ing for repair work was probably worth more to the navy 
than has ever been spent by the navy on research. 

During the war considerable research on electric weld- 
ing has been carried out and much has been learned. There 
remains, however, much to be learned on this subject, and 
it appears desirable for the navy to carry out further re- 
search on this problem. 

2. Searchlights—The navy has for a number of years 
been carrying on investigations and researches on search- 
lights. ‘There is no particular reason for commercial com- 
panies carrying out research on this problem as long as they 
have a satisfactory commercial product. The improvements 
in searchlights of the present time over those of a few years 
ago have really been forced by the navy. This is as it should 
be, for the navy is the user of this apparatus and is the party 
directly interested in having the most efficient obtainable. 
It may be noted that the British services maintained during 
the war a searchlight laboratory in London which was di- 
rected by a searchlight council made up of representative 
officers of the navy, army and air service. There were 
officers on this council from the Admiralty, the war office, 
the air office, from the forces in France, the fleet, H. M. S. 
Vernon, ete., and all questions of experiments, types of 
apparatus, and quantities to be manufactured, and alloca- 
tion of finished apparatus, were decided by this council. 
The writer attended a meeting of this courcil and was 
very favorably impressed with the manner of carrying on 
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this work and the co-operation which obtained between the 
various services and interests involved. There are at pres- 
ent, however, fundamental facts in regard to military search- 
lights which remain to be investigated. Undoubtedly care- 
ful research will produce a much more satisfactory ap- 
paratus than we now possess. 

In research, applying this term in its broad sense and includ- 
ing both theoretical and applied investigations into the matter, 
there are two, general types of problems with all gradations 
between : 

(a) The; problem of a pure research type, exploratory 
and fundamental in character, and involving work of a high 
order in physics, chemistry, mathematics, etc. 

(b)| The problem of industrial development and applica- 
tion, involving thorough engineering, design and manufac- 
turing ability, and experience of the service conditions to 
which the apparatus or material will be subjected. 

The man who is interested in the problem of a pure research 
type, and is most competent for work of this character, is not 
generally interested in its engineering application, except indi- 
rectly, and for efficient work should not be burdened by con- 
sideration of that side of the question, except as necessary for 
effective idirection of his own work as a whole. This man should, 
however, be. familiar with the navy service conditions so that he 
may realize the difficulties and restrictions imposed by service 
conditions. He is generally not competent in the applied side of 
the problem and any attention given by him to that work, except 
as necessary to better understand his own part of the problem, 
is inefficient, On the other hand, the engineer who is competent 


in design, development and production, to meet service conditions ° 


and service needs, is generally not especially interested, nor 
competent, in the pure research side of the problem. To properly 
carry out his work, however, he must have a general under- 
standing and appreciation of such pure research work, in order 
to secure effective co-operation. 

At the naval experimental station, New London, Conn., the 
demarcation, as given above, between the two divisions of re- 


search and development work, has been generally followed, with, © 


however, a liberal interlocking of the two divisions. The experi- 
ence of this station tends to show that this organization is cor- 
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rect and satisfactory. It is believed that those industrial- 
engineering organizations that have recognized the above. situa- 
tion and have developed two groups of men in their research- 
development divisions, with close contact between the two groups, 
have secured the most effective organization, and that their ex- 
perience under the emergency conditions of war has proved this 
system to be most satisfactory. Substantially this is the form 
of organization of the General Electric Company, the Westing- 
house Electric & Manufacturing Company, and the Western 
Electric Company, as well as others. 

It is believed that the navy should organize two such groups 
of men to handle its research and development problems, these 
two groups, while distinct, being in as close contact as possible 
with each other. It is probable that the majority of the argu- 
ments would favor the creation of a centralized laboratory and 
staff in the vicinity of Washington, devoted to the pure research 
work and the development of such apparatus as does not require 
sea experimentation or trials with various types of craft, and 
the maintaining of such other stations, as the naval experi- 
mental station, New London, as may be necessary for the applied 
engineering development and manufacture of material and ap- 
paratus in small quantities until the type has proved satisfac- 
tory and can be turned over to manufacturers for quantity pro- 
duction. The groups on the applied development work should 
be located where local advantageous conditions dictate, but it 
will, of course, be most effective to bring as many of these groups 
together in a given location, and to maintain as few stations for 
such work as possible. It may be pointed out that this suggested 
plan is quite similar to that of the Department of Agriculture, 
with its centralized laboratory and staff in Washington, and its 
distributed experimental stations in each state for study and 
application under the local conditions of soil and climate. 

As previously stated, the personnel side of research work is 
considered of greater importance than the mere providing of 
laboratory buildings and facilities, although these latter are, 
of course, very necessary, It is desired to emphasize, though, 
the fact that the mere creation of buildings and equipment will 
hot in itself provide the effective research which, the navy 
requires. 





ee ee 
aati Kaci i — prneteronen rer Poneman 


























Se 











bs 
Tt 


- a 





go6 NAVAL RESEARCH 


As the head of the navy’s research organization there should 
be ‘provided a director of research, probably under operations; 
and associated with him a research council. This council to be 
made up of representatives from all the bureaus, from the different 
forces of the fleets, and, possibly, from the bureau of standards, 
and probably including a few eminent civilian scientists and engi- 
neers,—care being taken not to get a body too large and unwieldy, 
It would be best to have a small executive council, and allow for 
calling in of other members when problems, of which they were 
particularly cognizant, were to be considered. 

The close tying together of the different bureaus by their repre- 
sentation on the special board on anti-submarine devices has been 
of the greatest value to that board in effectively carrying out its 
mission, and it is believed to have been of considerable value to 
the bureaus as well, by keeping them closely informed of the 
work under way and the results being obtained. The close co- 
operation obtained in England in several organizations com- 
bining naval officers, civilian scientists, engineers and. manu- 
facturers, was particularly noticed, and it is believed, as a result, 
that very effective and expeditious work was carried out by this 
procedure. 

Assuming that the departmental part of the research organi- 
zation can be taken care of, the real difficulty of naval research 
presents itself. This is the obtaining of the proper grade of 
research scientists and engineers. The following plan is proposed: 

(a) Select a group of naval officers who have shown an 
inclination toward engineering and scientific research and 
who are interested in carrying out intensive investigations 
along their specialties, these officers to be available for this 
work for a term of years in either administering or actually 
carrying out research. 

(b) Elect each year five or more eminent scientists for a 
one year appointment as professors of mathematics in the 
navy (or possibly as lieutenant commanders (technicists) 
in the reserve force) to serve during a year’s leave of ab- 
sence from their universities or civilian employments. 

(c) Designate each year a certain number of Naval 
Academy graduates to the naval research laboratories for 
postgraduate work, and provide instructors for them, these 
officers to specialize in research in the same manner as 
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officers are now given postgraduate work and specialize in 
ordnance, electricity, radio, steam engineering, naval con- 
struction, etc. 

(d) Obtain a sufficient number of young scientific gradu- 
ates from universities to take up scientific work in the or- 
ganization, either temporarily or permanently. 

(e) Each summer invite at least ten professors or other 
civilian scientists to carry out investigations at the central 
laboratory or associated experimental stations. 

At the research laboratory ample opportunity should be af- 
forded for research on any problem in physics, with an oppor- 
tunity for the investigator to publish the results in a journal 
established at the laboratory, which journal should have a wide 
circulation throughout the navy, and among civilian scientists 
and engineers. It is well known that a scientist’s chief reward 
and chief incentive for his work is the acknowledgment of his 
work, and the credit which is given to him for original investi- 
gation or development, by other scientists and the world in 
general. 

It may appear that the navy would not sufficiently profit from 
its research work unless its results are kept as naval secrets, and 
it will be seen from the plan here outlined that it ‘is proposed to 
give publicity to the research work. It is believed that in. most 
_ matters, if not in all, there is more profit in developing competent 
men to produce results, than in the results themselves, regarded 
as naval secrets, for, in the case of national stress, these men 
can be called upon to use the organization to meet the emer- 
gency. It is also felt that many of the applications; arising from 
the researches undertaken, would be desired for the merchant 
marine, as well as the navy, and that therefore the navy could 
not properly restrict them to its own use. 

By adopting the scheme for obtaining personnel as suggested 
above, new blood and new methods of attacking problems would 
be continuously brought into the organization. Contact would 
be closely maintained with the civilian scientific developments 
and researches of the country, without losing touch with the 
Mavy’s needs and desires. In this scheme there should be no 
danger of naval research getting into a rut, while at the same 
time there would be developed, both in the navy and out of it, 
a trained research personnel capable of understanding and solv- 
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ing various naval ‘problems as they were presented. The navy 
would become acquainted with the applications of research to 
its problems, and the civilian scientists of the country would 
become acquainted and interested in the navy and its problems, 

In the navy we have been inclined to think of a scientist as 
a long haired crank whose mind is full of complex mathematical 
formulae and obtuse theories, and that he could be of little or no 
assistance to; us. ._Many of us, though, who have come in direct 
contact with real scientists, have found that they take a real 
interest |in our problems, and knowing, as each of them does, 
some special application of natural laws, they have been able ‘to 
point out naval problems which we did not realize existed. That 
is, individual scientists, when acquainted with service conditions, 
have been able to show that some of their special knowledge of 
physical laws could be applied so as to simplify our ways of 
doing some particular thing, and thereby improve the naval ser- 
vice, while we in our ignorance would have been satisfied with 
things as they were and never realized that better and more 
efficient ways could be devised. 

Let us realize then that the essence of ability is the same in all 
people, be it naval officer, scientist or business man, and that 
their,.minds are really much closer together than we. usually 
grant. 
Given, then, a close co-ordination between the proper types of 
nayal. officers and scientists, the navy should, in its research 
organization, become the greatest patron of science in. this 
country, if not in the world, with resultant improvement and 
progress, not only in the navy, but in the whole country. 
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U. S. NAVAL RAILWAY BATTERIES 
By Lieut. CoMMANDER L. B. Bye, U.S. Navy 





When the history of the great war is written, the various activi- 
ties of the United States Navy in co-operating with the Allies and 
in contributing in various ways to the offensive measures which 
finally caused the downfall of the enemy, will be disclosed. The 
_ mavy’s work in transporting troops, the operations of the destroyer 
flotilla, the convoy system, the activities of the naval bombing 
squadrons, the success of the North Sea mine barrage, and the 
many other naval operations conducted at a distance of 3000 miles 
through Vice Admiral William S. Sims, commander, United States 
naval forces operating in European waters, will emphasize the 
fact that the United States Navy was a big factor in overcoming 
the submarine menace and causing the ignominious surrender of 
the demoralized German fleet. This article’ will describe the 
navy’s contribution ashore in the great battles during the closing 
days of the war with Germany. 

The navy actually had engaged on the Western Front from 
September 6, 1918, until the signing of the armistice, five 14-inch 
50-caliber guns on railway mounts which were designed and built 
under the direction of the Navy Bureau of Ordnance, transported 
to France, erected and put in operation at a time when the neces- 
sity for such long-range weapons was vital. The story of this 
accomplishment is believed to be of interest to all readers of the 
NAvat InstituTe Proceeptncs. 

From the beginning of the European War the range of artillery 
both.on land and at sea attracted a great deal of attention. Mounts 
and guns of increasing range were continually being produced by 
both the Allies and the Germans. At the time the United States 
entered. the conflict, this competition of long-range guns was at 
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its greatest height, with the advantage on land decidedly in favor 
of the Germans. 

In the early part of November, 1917, a report was received from 
Lieut. Commander G. L. Schuyler, U. S. Navy, giving informa- 
tion concerning the maximum range of German guns, mounted 
near Ostend, which were firing into Dunkirk. These guns were 
known as the “ Leugenboom ” guns, and it was ascertained by the 
British that they were capable of a range of as much as 50,300 
yards, or slightly over 28} statute miles. None of the British 
guns in this sector could equal this range, and it was evident that 
the Germans were making great strides in modifying their naval 
guns so that they could be used on land for long-range bombard- 
ments. 

In previous wars, the personnel of the navies engaged gave 
valuable assistance to the armies by landing parties from ships 


manning naval guns. During the Mexican War, three 64-pdrs.. 


and three long 32-pdrs. were used by General Winfield Scott in 
his attack on Vera Cruz. During the Boer War one of the British 
cruisers was practically stripped of her guns, they being taken to 
Ladysmith, Colenso, and Spion Kop. Naval guns were used 
during the Boxer Rebellion in China. 

The French, English and Germans in this war manned their 
naval guns on shore with naval personnel. The traditions and 
calling of the sea naturally led to this practice, as being the most 
promising one to adopt to attain the most satisfactory results. The 
guns and their mounts are heavy and differ in many respects from 
those ordinarily used by armies. Many different difficulties arise 
which are recognized by seamen as things to be overcome without 
outside help. Stress of weather and life at sea have imbued the 
seaman with the idea that on him alone does his own safety and 


that of his shipmates depend. He must be a doer, and on the mo-» 


ment. The cruel sea waits for no man. This feeling of self-reli- 
ance, instilled in the seaman, makes his character peculiarly suit- 
able for such enterprises as operating naval guns on shore. | The 
Bureau of Ordnance was giving particular study to events of the 
war,.and was continuously endeavoring to formulate some plan 
whereby the ordnance resources of our navy could be brought into 
active offensive engagements with the enemy. The Navy De- 
partment welcomed suggestions from all of its personnel, and 
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circular letters were sent out to the entire service requesting any 
person in the service to submit such suggestions as he might have 
for the improvement of the material of the navy, any ideas for a 
plan of attack or any scheme for defeating the Germans. 

Rear Admiral Ralph Earle, the chief of the Bureau of Ord- 
nance, was so impressed by the progress of the long-range. bom- 
bardments on the Western Front that, on November 12, 1917, he 
suggested to the chief of naval operations the possibility of mount- 
_ ing several naval 14-inch guns along the Belgian coast as an 
answer to the long-range German bombardments of Dunkirk.’ 

The possibilities of this plan appealed to the chief of naval 
operations, and he requested that the plan be developed in more 
definite terms as to the number of guns and mounts available, the 
probable range, the time necessary to prepare for shipment, and 
the material required to accomplish such an expedition, The 
United States Naval Gun Factory, the right arm of the Bureau 
of Ordnance in the many problems connected with the design 


* November 12, 1917. 


From: Chief of Bureau of Ordnance. 
To: Chief of Naval Operations. 


Subject: Long-range bombardments. 


1. From reports of activities, dated September 20, 1917, along the Flemish 
dunes; the Bureau notes: 

“On the Dune Sector, the British naval guns were unfortunately con- 
siderably outranged by the German guns. There are no British guns 
larger than 12-inch mounted on shore here. The big German gun which 
fires into Dunkirk is generally referred to as a 17-inch... . . Its range has 
been measured as 50,300 yards.” ; 

2. The above suggests the possibility of our mounting several naval 
14-inch guns along the coast, fitted with high angles of fire, and. with 
specially formed shell, fitted with delayed action fuses, in order to outrange 
these German guns. Manned by our seamen, a battery of four of these 
guns might not be a bad answer to the long-range German bombardment 
of Dunkirk. Of course, in order to develop this range the bureau must 
have its auxiliary proving ground granted and operating. 

3. Even were the guns mounted on vesseis off the Belgian. coast, and 
there given a range of over 30,000 yards, considerable damage. may be done 
to German positions. Such a vessel fitted—as it would be—with our new, 
smoke-producing apparatus, might materially assist Admiral Bacon’s moni- 
tors in their operations. 

(Signed) RatpH EAr.e. 
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and manufacture of naval ordnance, was informed on Novem- 
ber 28 of Rear Admiral Earle’s ideas, and was requested to 
make recommendations concerning such an expedition. The 
calculations of the Bureau of Ordnance indicated that with the 
standard 14-inch naval shell then available, a range of about 
48,000 yards could be obtained with the 14-inch 50-caliber gun. 
Figures as to what a light 14-inch shell would do were gone into, 
and it was indicated that a range greater than that obtained by the 
German “Leugenboom” gun might be expected. The navy’s 
16-inch gun could easily have outranged those of the Germans, but 
it was unfortunate that at that time 16-inch guns were not avail- 
able in sufficient numbers. 

Fourteen-inch ammunition in quantity was on hand, and by the 
entire personnel of the Bureau of Ordnance it was believed entirely 
feasible to provide all the equipment necessary for the operation 
of ten 14-inch guns on shore, if such an undertaking should be 
decided upon. The shipment of 14-inch 50-caliber guns abroad 
was known to be feasible, for during the summer of 1917 ship- 
ments of 14-inch 45-caliber guns had been made without difficulty 
to the British Admiralty. It appeared from all investigations 
made in the bureau that if a’ suitable shore mounting could be 
developed the navy could have in operation in France a number of 
14-inch guns within a peried of six months from the time of 
approval of such a project. 

The Bureau of Ordnance considered the subject from all points 
of view, and discussed the project with many officers. The deeper 
the matter was gone into the more enthusiastic they became, and 
the more certain they felt that if these guns could be placed at 


some point in Flanders and operated by the navy, a useful tactical . 


result was probable of attainment, and valuable assistance would 
be rendered to the Allied armies. 

The drafting-room force at the Naval Gun Factory, under the 
supervision of Commander Harvey Delano, U. S. Navy, had been 
over-worked from the beginning of the war, in developing the vast 
number of new naval ordnance designs which were under way. 
Nevertheless, they became so interested in developing a suitable 
device for countering the long-range bombardments of the Ger- 
mans that they completed their preliminary investigations on 
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December 10, and submitted to the Bureau of Ordnance an out- 
line descriptive of a shore mounting for the 14-inch 50-caliber 
gun, Mark IV.’ 

The gun factory’s thorough efficiency ‘is demonstrated by its 
letter, which the bureau forwarded, without change, to the chief 
of naval operations, urging that an undertaking of this sort be 
approved. 


* BuREAU OF ORDNANCE 
December 10, 1917. 
Subject: Shore mounting for heavy guns. 


Inclosure: Description of above mounting for 14-inch s5o-caliber gun, 
Mark IV. 


1. There is forwarded herewith a description and accompanying plates 
of the proposed railroad mounting for the 14-inch 50-caliber gun, also a 
description of the train carrying the personnel and equipment necessary 
for the operation of such a gun in the field. 

2. It is the intention to use the 14-inch 50-caliber gun, Mark IV, mounted 
in slide Mark IV. In order to mount this gun and slide on the proposed 
railroad car,'it will be necessary to make a new deck lug and jacking 
mechanism for raising the gun from the stowed position necessary for trans- 
portation to its firing position. A new elevating gear of the arc and pinion 
type will be required, as the screw type now used will require raising the 
gun too high from the tracks for stability in transporting. 

3. The railroad mounting and equipment for a gun of this size will be 
of great value in assisting to overcome the fire from large German guns 
now being used against the lines of the Allies “on the Dune Sector” in 
Belgium. In addition to this advantage such a railroad mounting would 
be of considerable value in this country as a mobile battery to act in con- 
junction with the army in case of invasion. 

4. It is estimated that four gun cars and their accompanying trains can 
be constructed by contract within 90 days after the receipt of drawings, 
provided the work can be given government priority, both in securing the 
material and the manufacturing work involved. It is estimated that by 
giving this work precedence in the drafting room, and with the hearty co- 
operation of all concerned, the drawings and necessary specifications can 
be completed by the 1st of February. ' 

5. It is recommended that four gun cars and their trains be manu- 
factured, making four complete batteries of the type described in the 
accompanying description, and that the six remaining 14-inch 50-caliber 
guns with the slides be held as spares to replace any of the guns in the 
battery when worn out or injured. 


(Signed) . A..L. WiLtarp, 
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The chief of naval operations consulted with the various bu- 
reaus concerning their part in the plan in furnishing men and 
materials other than those which could be furnished by the Bureau 
of Ordnance. The entire project appeared to be justified in view 
of the shortage of long-range artillery, as known to exist in the 
Allied armies, and, on November 26, 1917, the Navy Department 
approved an organization of five 14-inch railway mounts, with a 
complete train equipment for each gun, and a sixth train to ac- 
commodate the staff for communication between the five batteries 
when in action at various positions along the lines. 

To Lieut. Commander L. B. Bye, U. S. Navy, fell the task of co- 
ordinating all efforts to accomplish the manufacture and shipment 
of guns, mounts, carriages, cars, locomotives, and all other neces- 
sary equipment. 

The Bureau of Ordnance was instructed to go ahead. Battle- 
ship turret-mount designers, together with other men at the 
Naval Gun Factory, experienced in bridge and locomotive work, 
were called into action to develop the detailed plans along the 
lines of their preliminary investigations. Directed ‘by the super- 
intendent, Captain A. L. Willard, and by Commander Harvey 
Delano, U. S. Navy, the officer in charge of the drafting room, 
the work moved forward in spite of all discouragements. Holi- 
days and Sundays were sacrificed, and every effort was made suc- 
cessfully to meet on the drawing board all problems connected 
with this project. Many problems which had not been anticipated 
were encountered, and it was necessary to refer to all data on 
French railways and French railway practice that was available 
in the United States, and also to communicate with the commander 
of the United States naval forces operating in European waters, 
for confirmation of data, for it was found that in many cases 
reports were conflicting. 

The excellent work of George A. Chadwick, leading draftsman 
at the Naval Gun Factory, during these trying days, was very 
remarkable, for it is due to his excellent judgment and to his confi- 
dence and devotion in the solution of the many questionable points 
connected. with the new features in these railway mounts, that 
they fulfilled their many requirements for service in France. 

The Naval Gun Factory is to be congratulated for its remark- 
able and prompt work in the completion of the excellent designs, 
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not only of the shore mounts for the heavy guns, but for the 
equipments and organization of the complete expedition. One 
hundred thirty-six standard drawings and eleven sketches were 
ready for submission to the bidders on January 25, 1918. 

In order that the immense amount of work in connection with 
the design and building of the United States naval railway bat- 
teries may be understood, it may be generally described as follows: 

Each 14-inch naval railway battery was a complete self-sustain- 
ing unit, designed to operate individually or in conjunction with 
the several similar batteries. When two or more batteries were co- 
operating in the same sector, their activities were directed by a 
single commanding officer, with headquarters on the naval railway 
batteries staff train. Fundamentally, each battery consisted of a 
14+inch 50-caliber naval rifle carried on a special railway mount, 
together with ammunition cars and auxiliary cars. The gun, with 
a muzzle velocity of 2800 foot-seconds, had a maximum range of 
42,000 yards. Firing could be effected between angles of zero to 
43° elevation. At angles of elevation ranging from zero to 15° 
the gun could be fired with no support other than the trucks. For 
firing at any angle within the range of 15° to 43° elevation, it was 
necessary to place the gun car over a suitable pit foundation to 
allow clearance for the 44-inch recoil of the gun. When on this 
foundation the mount was fixed, and its position remained the 
same for successive shots, while, when firing at the lower angles 
upon the track, the energy of recoil was absorbed by the car which 
traveled backward on the rails against the resistance of tightened 
brakes. i! 

The railway battery was designed to provide utmost freedom 
from difficulties associated with auxiliary power-driven access- 
ories and from dependence upon a supply base. With exception of 
a small, combined air-compressor and winch, driven by a single gas 
engine, the mechanical functions of the battery were performed 
solely by hand power. Compressed air was used in operating the 
breech mechanism and in the counter recoil cylinders. Each bat- 
tery train was provided with ample supplies and spare parts, aug- 
mented by stores and equipment carried on the staff train. The 
cars of the battery train provided facilities for foundation erection, 
repairs and quarters for the officers and crew. The scope of the 
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battery is indicated by the following list of cars which made upa 
single battery train: 





1 Locomotive. 1 Battery kitchen car. 

1 Gun car. 2 Ammunition cars. 

1, Construction car. 3 Berthing cars. 

1 Construction car with crane. 1 Battery headquarters car. 

1 Sand and log car. 1 Battery headquarters kitchen car. 
t Fuel car. 1 Workshop car. 


The locomotives and all the cars were designed to conform to 
the regulations of the French State Railways. Exclusive of the 
gun car, the various cars were standard flat cars, gondolas, and 
box cars similar to those supplied to the American Expeditionary 
Forces in France, and they could be used in conjunction with the 
French railway equipment. The fittings of the battery head- 

quarters, berthing and commissary cars, such as bunks, stoves and 
| of other appurtenances, were, for the most part, standard naval 
; fittings which could be replenished at any naval base. 

While in France the guns were never fired from the rails at low 
angles of elevation. In all cases the firings were conducted from 
the pit foundation and at ranges near the maximum. In all cases 
there was no criticism due to the necessity for installation of the 
pit foundation. _Ample material was provided for the construc~ 
tion of as many as twelve pits, and there was always sufficient 
time to prepare a firing position in advance of the time set for 
y moving up the gun. In the preparation of a site for firing, the 
| construction cars were brought to the point selected and were 
used to handle the timbers and steel frame work employed in the 
foundation. The gun car was pushed over the completed founda- 
| tion, the truck wheels were locked by brakes, and the weight of the 

| car was transferred to the foundation by means of jacks and lift- 








t ing screws. In this position a traversing gear provided for 2}° 
Lf train on either side of the center line of the foundation. During 
| action an ammunition car was brought to the rear of the gun car. 

Ammunition was conveyed to the breech of the gun by a monorail 
| crane in the ammunition car and a shell tray mounted on a track 
i in the gun car. The personnel of each battery was sufficient to 
| insure satisfactory individual operation. In addition to the off- 
1] cers and crew necessary for the operation of the staff train, its 
| complement included medical and engineer officers and a crew de- 
| tailed to transportation work among the various batteries as cif- 
. 
| 
; 



































U. S. Navat Raitway BATTERIES QI7 


cumstances’ required. The staff train was made up of the fol- 
lowing cars: 


1 Locomotive. 1 Staff construction car. 
1 Staff quarters car. 1 Staff workshop car. 

1 Staff kitchen and dispensary car. 1 Staff commissary car. 
1 Spare parts car. 1 Staff berthing car. 


For information ‘concerning the details of the gun car the fol- 
lowing brief description is given: 

The gun car consists essentially of two longitudinal girders, 
fabricated of steel plates and structural shapes, and provided 
with suitable transverse stiffeners. The car'is run on two front 
and two rear six-wheel trucks. A housing in the form of an 
inverted “ U ” is provided at each end of the girders for the for- 
ward and rear jacking beams used for raising the gun car off 
from the trucks and placing the car upon the pit foundation. 
Beneath the jacking beam a center pin casting serves as a socket 
for the center pin of the car truck. <A little forward of the 
center of the car is a transom casting, against which the transom 
bed plate bears when the car is jacked up on the pit foundation. 
Cast integrally with the transom is the pin which engages the 
transom bed plate of the foundation and the lugs that support the 
oscillating bearing of the elevating mechanism. The transom is 
rigidly fixed to the gun girders and is designed to transmit stresses 
incident to firing to the foundation through the transom bed plate, 
secured to the inboard side of the girders immediately above the 
transom by the two deck lugs that support the gun. 

Each truck has three axles turning in 9-inch x 12-inch brass 
journals; the wheels are 36 inches in diameter. The incorpor- 
ation of the 14-inch gun into the gun car was done in such a way 
that navy standard fittings could be used.as much as possible and 
the gun, gun slide, breech mechanism and deck lugs were of 
standard navy design, except that slight modifications were nec- 
essary in order to provide for elevations up to 43°. The entire 
arrangement may be likened to a navy turret installation for a 
single gua of the Mississippi class, mounted on a railway car in 
such a manner that it may be transported over railways, and when 
placed on its foundation, fired repeatedly at elevations from 15° 
to 43° and with a maximum angle of train of 24° on either side 
of the center line of the foundation. 
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The counter recoil mechanism as used in these railway mounts 
is of interest; for, as originally designed, it was not intended 
that it would function at angles greater than 30°. In order to 
provide the increased energy necessary to return the gun to bat- 
tery at the higher angles of elevation, the counter recoil spring 
cylinders were modified so that the action of the springs could 
be augmented by a pneumatic system designed to act with the 
springs in returning the guns to battery. Air was furnished by 
the air compressor for this system of counter recoil as well as for 
the gas ejector system, and it proved highly efficient even during 
continuous firing when charged to an initial pressure of about 125 
pounds. 

The gun was laid in elevation, for firing, by means of a gunner’s 
quadrant, and for azimuth by a surveyor’s transit mounted on a 
sight support, which extended out from the trunnion and projected 
through the side of the car. Except in a very few eases, all firings 
in France were conducted without observation, and the accuracy 
with which the guns could be laid in azimuth and in elevation for 
map firing and indirect firing proved to be as precise as necessary. 

The total weight of the gun car complete is in the neighborhood 
of 535,000 pounds, distributed as follows: 


Pounds 
Gun, breech mechanism and yoke ................... 192,500 
i NN eC US. Sac hie cabuias ols Gidovcbe ov scue 50,700 
I ORE PEROPONEY Oi ol . ak ee age e's ck edeees 650 
Bbsvatina moar (maby ii sii. kk a eke i OA 2,930 
Elevating: gear, Geteane. onsis «566i 4 oo sm blo ob 9:0 bs einje}e ones 1,860 
Ng ES SS Tae ORD a ee SR LT Be 10,200 
UE Fs Fi cp Ga hacc bh eie desi pec ue bies 10,000 
crs, Mohs oats cua i UV abs ols CAA MAN Cie a ci suts use 12,400 
me omen Mewes fei ie A eRe. 1,290 
Girders, including the braces (2) ..............0. 0005 135,830 
MUR TCAD alk. Ja bias GRATER oN 5iR 8 «Kb a ee Blew idain sie dik 80,000 
I I a o's cme bela wah 33,000 
Compressor, winch and engine ...............eseeeees 1,800 


The pit excavation and gun-car foundation were designed to 
meet every contingency that might arise in the field. At the 
same time it was realized that numerous problems of construction 
and operation impossible to forecast would have to be solved in 
practice by the personnel. Approximately 103 cubic yards of 
earth had to be removed for installing the foundation. The pit 
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had to be dug, and then by means of a crane car the timber work 
and structural steel girders were put in place. The transom bed- 
plate casting by which the firing reactions were transmitted to the 
foundations was required to be approximately level, and the pit 
had to be installed so that the axis of this casting or the center line 
of the foundation was in the approximate line of fire. 

It was at first thought that the necessity for this pit arrangement 
might be a severe handicap for the operation of the guns in France, 
for it was known that considerable time would be necessary for its 
installation. It proved, however, that this means of taking up 
the reactions of the gun while firing was decidedly superior to 
other methods in use, where the gun car recoiled for some distance 
along the track after each shot. The installation of the pit re- 
quired from 30 to 36 hours, while the gun could be placed over it 
in from one hour to one hour and a half.. When the gun car was 
once locked on its foundation, the entire mechanism was stable 
and properly lined up for continuous and rapid shooting. 

The story of the construction of the 14-inch naval railway bat- 
teries indicates the nation’s patriotic speed in manufacturing, ma- 
chining and assembling material during the war. The most satis- 
factory feature of the entire project is the manner in which the 
entire equipment fulfilled all the hopes of the persons who had to 
do with its construction. The problems that were solved were 
numerous and their extent is indicated in the preceding pages. In 
addition to the actual work of construction, a large amount of en- 
tirely new and important data had to be obtained by special experi- 
mental work. The problem of securing and training the per- 
sonnel to operate the batteries when completed, and the task of 
handling the enormous weights and shipping them abroad for re- 


. erection in France, the actual assembly work at St. Nazaire, and 


the difficulties connected with their operations on the Western 
Front were real ones, and the enterprise was successfully accom- 
plished, not on time, but ahead of time. The guns actually ren- 
dered excellent service during the closing days of the great war 
in firing against the enemy at several important strategic points. 
The interval from January 25 to February 13 was consumed in 
making arrangements for the manufacture of the material. The 
leading men of concerns in the United States for building railway 
cars, steam locomotives, and constructing bridges were called 
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together iti Washington. The importance of the project was 
explained to them, to make them realize the necessity for breaking 
all previous records of war production if they should undertake 
the work ‘and complete their part in time to enable the guns to 
participate in the great offensives that were to take place in France 
during the summer of 1918. To obtain satisfactory bids for this 
vast amount of work it was necessary, in placing the contracts, to 
avoid interference with other important war supplies for the 
U. S. Army, the U.S. Navy and the Allied Governments. 

It appeared at first as though the bureau was demanding the . 
fulfillment of impossible conditions. The engineers representing 
these large manufacturing concerns were thrilled with its extent 
and appreciated its possibilities; but the task appeared to them 
impossible, until, during a second conference, Mr. Samuel M. 
Vauclain, chairman of the Munitions Committee of the War In- 
dustries Board, with his customary delight in undertaking prob- 
lems which to others seem out of the question, assured the Bureau 
of Ordnance that the Baldwin Locomotive Works would build 
the gun cars with the assistance of the American Bridge Company 
in from 100 to 120 days... The president of the Standard Steel Car 
Company, Mr. J. M. Hansen, was so stirred by Mr. Vauclain’s en- 
thusiasm and patriotism that he also came forward and promised 
to deliver the entire number of auxiliary cars in the same time, 
The first step in the actual building of the mounts, therefore, was 
to award to the Baldwin Locomotive Works the building of the 
six necessary locomotives and the five gun cars, and to the 
Standard Steel Car Company the construction of the 72 auxiliary — 
cars. . The complete equipment as called for in these two contracts 
was as follows: 


6 Consolidation locomotives and 1 Staff radio and spares car. 
tenders (tractive power 35,600 1 Commissary car (staff). 


pounds). 6 Construction cars. 

10 Ammunition cars. 5 Construction cars with cranes, 

5 Battery kitchen cars. 5 Sand and log cars. 

5 Battery headquarters cars. 1 Executive officer’s car. 

15 Berthing cars. 1 Staff office car. 

5 Fuel cars. 1 Staff workshop car. 

5 Workshop cars. 1 Set of equipment for staff work- 

1 Staff quarters car. shop car. 


1 Staff kitchen and dispensary car. 


























INTERIOR OF AMMUNITION Car LINED WITH BULLET-PROoF STEEL. 
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No time was lost in getting started, for the bids were accepted 
on the day of this second conference, February 13, 1918, and 
the awards were made by telegraph. 

Actual construction of the railway batteries having commenced, 
the chief of naval operations, on February 19, directed the Bureau 
of Navigation to provide the personnel for their operation abroad.” 

Rear Admiral, then Captain, C. P. Plunkett, U. S. Navy, was 
detailed at his own request as commanding officer of the United 
States naval railway batteries. It was under his supervision that 
the personnel was assembled and instructed. __ 

The activities of the fleet during these important days made it 
impossible to take officers and men from the ships, for they were 
needed for the duties which they were then performing. In order 


*February 19, 1918. 
From: The Chief of Naval Operations. 
To: The Chief of Bureau of Navigation. 


Subject: Personnel for Naval Batteries for Operation Abroad. 
1. The plans, as approved by the Department, for sending five (5) naval 
batteries to operate overseas contemplates the following personnel: 


1 Commanding officer. 5 Battery officers. 

1 Aide (liaison). 5 Fire-control officers. 

1 Medical officer. 5 Gunners. 

1 Supply and pay officer. 5 Machinists. 

1 Clerk. 

2. The following enlisted personnel: 

5 Chief gunner’s mates. 1 Hospital steward. 

15 Gunner’s mates. 6 Hospital apprentices. 

5 Machinist’s mates, first class. 6 Locomotive engineers. 
5 Carpenter’s mates, first class. 6 Firemen. 

§ Blacksmiths. 6 Trainmen. 
11 Cooks. 60 Fire-control observers. 
16 Assistant cooks and Mess at- 35 Seamen (gun crew). 

tendants. 115 General ratings, artificer branch 

12 Radio operators. (construction crew). 


3. ‘Captain Plunkett, U. S. Navy, has been directed to confer with the 
Bureau of Navigation and Ordnance with regard to the assembling of the 
Personnel and material for purposes of training previous to departure 
from this country. He will confer with the bureau as to the time and 
places where this personnel will be needed. 


(Signed) W. S. Benson. 
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not to interfere with the efficiency of any organization, the per- 
sonnel was drawn from the naval training stations and rifle ranges, 
where personnel was being trained preparatory to taking part in 
the actual operations of the navy. As a result, more than go 
per cent of the complement of the naval railway batteries were 
men who had no previous experience with naval ordnance material, 
but they were excellent men who had entered the United States 
Naval Reserve Force that they might do their part in downing the 
enemy. They were most attentive in all their instruction, so that 
with a short course of intensive training, and a little experience 
on the front, they became imbued with the navy spirit and made 
good. 

The original complement of the batteries called for 449 men 
and 25 officers. This was later increased to 500 men and 30 
officers. 

The complement of each of the five batteries was as follows: 

Commanding officer. 
Construction officer. 


Orientation officer. 
Medical officer. 


ORDNANCE 


1 Chief turret captain. 2 Coxswains. 

2 Gunner’s mates, Ist class. 1 Electrician, tst class. 
1 Gunner’s mate, 2d class. 1 Electrician, 2d class. 
2 Machinist’s mates, 2d class. 15 Seamen. 

1 Boatswain’s mate, Ist class. 


CONSTRUCTION 
1 Chief machinist’s mate. 8 Carpenter’s mates, Ist class. 
8 Ship fitters, 1st class. 8 Seamen. 
8 Ship fitters, 2d class. 
MEDICAL 
One hospital apprentice. 


COMMISSARY 
1 Ship’s cook, 2d class. 
4 Ship’s cooks, 4th class. 


1 Ship’s cook, 1st class. 
1 Baker, 1st class. 


The complement of the staff train was: 


COMMANDING 


Commanding officer. 
1 Chief yeoman. 
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EXECUTIVE 


Executive officer. 
1 Chief yeoman. 


MEDICAL 

Senior medical officer 3 Hospital apprentices. 

1 Chief pharmacist’s mate. 
COM MISSARY 
. Supply and pay officer. 1 Pay clerk. 
2 Assistant paymasters. 1 Baker, Ist class. 
1 Chief commissary steward. 3 Ship’s cooks, 4th class. 
t Commissary steward, 1 Ship’s cook, Ist class. 
TRANSPORTATION 

Transportation officer. 100 Men of various artificer ratings. 


(These men available for general duty among five battery trains.) 


To indicate the type of men would require many pages in de- 
scribing their capabilities ; but their character may be understood 
from a letter by Captain Plunkett.’ 


**Select a detachment consisting of the officers or petty officer (in 
charge) whose name appears in parenthesis above and 30 other men, for 
most important duty. 

“This detachment should include only excellent men. It should include 
several men who can do machinist work, electrical work, radio work, con- 
crete work, signalling, locomotive engineers and firemen, trainmen, carpen- 
ters; painters, plumbers, blacksmiths, automobile men and an assortment 
of men of various trades. 

“Tt is not intended that all men should be men of trades; the majority 
of them should be intelligent and active young men, preferably those with 
‘some education. It is not necessary that the men have ratings indicative of 
their trades. Select excellent all around men without regard to rating. 

Hold this detachment in readiness for orders. 

“Submit to the Director of Gunnery Exercises and Engineering Per- 
formances a list of the men showing their rates, branch of service, small 
arms’ qualification, the place from which received, the various duties each 
has performed at your range and a brief statement of his former occupa- 
tion, education and things he can do. 

“Hold this party as a separate detachment. Have it begin an intensive 
course of training, covering all the navy small arms’ courses, including 
daily firing for each man. Give plenty of practice with pistols and revol- 
vers, or both, and especially plenty of machine-gun practice, each man 
With each type of gun. Have plenty of practice at 600 and especially at 1000 
yards, 

“Every man must have a thorough knowledge of the mechanism of the 
Pistol, rifle, and each type of machine gun. Include no man who is unable 
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As the secret of an expedition to send 14-inch 50-caliber naval 
guns to the front gradually spread, oral and written requests for 
detail to this organization were received from at least 20,000 
different officers and men. Any person who had the slightest 
inkling of the project was most anxious to become associated with 
this work which was to take him into the most active sectors of 
the firing line. 

For instruction, the men were divided among the Naval Proving 
Ground, Indian Head, Maryland ; the Naval Gun Factory at Wash- 
ington, D. C., and the Sandy Hook Proving Ground, Sandy Hook, 
N. J., where they were given intensive training. They were re- 
quired to put guns in place, load and fire them, disassemble them 
after proof and become so accustomed to gun-fire that they lost 
all nervousness. The handling of heavy weights or the firing of 
big: guns became to them only a routine matter. They were re- 
quired to operate trains; operate locomotives; to build railroad 
track, and perform any sort of task which was likely to give them 
experience that would be valuable while operating against the 
enemy.» A number of men were assigned to the Baldwin Loco- 
motive Works and to the shops of the Standard Steel Car Com- 
pany, to assist in the inspection of the material while building. 
In this way many men became familiar with the smallest details 
of each and every part. The expedition demanded experienced 
men to run the locomotives and operate the trains on the railways’ 
of France. About 100 skilled mechanics were furnished from the 
United States Naval Training Station, Great Lakes, and several 
engineers, firemen, and others to make up train crews volunteered 
for enrollment upon being informed of the country’s need for 
them. 

Every war seems to possess some creditable record for speed. 
During, the Spanish-American War all records were broken by 
the Oregon in steaming from the Pacific coast to Cuba. In the 





to qualify.as sharpshooter or higher. Have daily instruction in signalling, 
including semaphore, blinker, buzzer and radio, if possible. 

“Every night (except Sunday) have instruction. Intensify the work 
and eliminate all men unable or not disposed to undergo incessant work. 

“ Make daily report of range practice and of the other instruction to the 
Director of Gunnery Exercises and Engineering Performances. 

“ This is for most important and desirable duty.” 
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Boer War the famous gun “ Long Cecil” was built at Kimberly 
in 23 days. In this war the first 14-inch naval railway mount was 
completed in 72 days from the award of the contract, or 120 days 
from the commencement of the first preliminary designs. 

From the moment that the bids were accepted and contracts 
awarded the fabrication of the material moved rapidly forward. 
The construction of the girders by the American Bridge Company 
progressed so rapidly that they were delivered to the Eddystone 
shops of the Baldwin Locomotive Works in less time than had 
been thought possible. When they. were delivered, the shop su- 
perintendent was fully prepared to assemble. The trucks, air 
compressors, winches, castings, and other fittings had been ob- 
tained in some manner and assembled at Eddystone, so that when 
the girders came in, no time was lost in attaching the deck lugs, 
fitting the elevating mechanisms, placing the girder on its trucks, 
adjusting the gun slide and putting the gun in place. The Naval 
Gun Factory furnished for each mount all of the strictly ordnance 
parts ; i. ¢., the gun, slide, deck lugs, elevating gear, breech mechan- 
ism, loading device, etc. And in performing this vast amount of 
work they were always a few days ahead of time. The first mount 
was scheduled for delivery on May 15, 1918. Mr. S. M. Vauclain, 
senior vice president of the Baldwin Locomotive Works, made the 
schedule out himself only to have it broken, for the first mount was 
completed at the Eddystone plant of the Baldwin Locomotive 
Works on the morning of April 25, 1918. The last mount was 


scheduled for June 15, but was completed on May 25. 


There were no changes in the design to delay construction. 


Plates for the girders were rolled at Pittsburgh and rushed in 


special cars to the American Bridge Company’s fabricating plant 
at Pencoyd, Pa. The material furnished by the Washington 


Naval Gun Factory was sent to Eddystone by motor trucks, and, 


in fact, every conceivable method of transportation was used in 
seeing that the material reached the Baldwin Locomotive Works 
shops on time. Notwithstanding bad traffic conditions and some 
of the coldest weather and heaviest snow falls that the Eastern 
States had experienced in many years, the material reached there, 
and on time. 


_ While one end of the Baldwin Locomotive Works shop was 


engaged in erecting the gun cars, the other end was erecting the 
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locomotives for the expedition. At the plants of the Standard Steel 
Car Company located in various parts of the country, the building 
of the auxiliary cars was pushed so that they too were finished in 
advance of the delivery schedule. In spite of a severe fire and a 
young cyclone which destroyed a considerable portion of the 
Hammond, Indiana, shops the auxiliary cars were completed by 
June TI. 

Among the problems encountered in connection with the naval 
railway batteries was the field available in the United States for 
proving such a long-range engine of war. The navy had no suit- 
able proving ground, for at Indian Head the range was limited to 
a maximum of about 15,000 yards. There was only one proving 
ground in the United States where the firings could be safely con- 
ducted. That was at the Army Proving Groung, Sandy Hook, 
N. J. The only course open, therefore, was to appeal to the 
army for permission to conduct the proof of the first mount at 
Sandy Hook. 

Permission to test the 14-inch gun and mount at Sandy Hoek 
was granted, and preparations were made to carry out the work. 

The men who were on the station for instruction built a special 
siding and installed the first pit foundation upon which to test 
the gun. These men at Sandy Heok had become almost expert 
in laying new track and making track repairs, for it happened that 
about two weeks before the first gun was expected to be ready for 
test, a severe storm raged: for several days which caused such a 
violent sea to beat in on the sandy beach that the government track 
connecting the proving ground with the Central Railroad of New 
Jersey at Highlands was badly washed out in many places, and, in 
one place, was entirely destroyed for a distance of about 1000 
yards. Sandy Hook, instead of being on a peninsula, for a short 
time was on an island. The blue-jackets on the station assisted 
the army materially in making repairs to this government line. 
They realized that the track had to be renewed in as short a time 
as possible if the railway mount was not to be delayed in arriving 
at Sandy Hook. . 

Arrangements were made with the Philadelphia and Reading 
Railroad and the Central Railroad of New Jersey to move the 
mount from Eddystone to Sandy Hook by a special train.. Up to 
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this point everything in connection with the project of sending 
jong-range guns abroad had been kept confidential, but on this trip, 
where it was necessary to pass through Philadelphia and other 
cities, the nature of the undertaking began to become public. It 
was impossible to transport such a huge device over the railways 
without attracting attention, The gun and its mount were cov- 
ered over as well as possible, and camouflaged in such a manner 
that at least the details could not be discerned by observers who 
might be along the tracks while the train was under way. 

The movement of this first gun from Eddystone and its test at 
Sandy Hook were among the most important events in the life of 
the naval railway batteries, for the entire enterprise depended 
upon satisfactory results, both in transportation and in firing. 

The officials of the Reading Railroad were most courteous in 
cooperating with the navy in this shipment by special train. They 
selected one of their most able train crews for the journey. 
Coaches and a special car were attached to the train, in order that 
meals could be served and every one made comfortable during the 
trip. 

Rear Admiral Plunkett, Captain T. A. Kearney, assistant chief 
of the Bureau of Ordnance, most of the officers who were to go 
abroad with the batteries, and several others from the Bureau of 
Ordnance accompanied the train to observe its performance in 
transit. Undoubtedly, in handling. the movement of this gun 
car the Reading and Jersey Central Railroads successfully handled 
over their lines the heaviest piece of rolling stock ever transported 
over the railways in the United States, and for that matter over 
any railway in the world. The mount as it stood when it made 
this trip weighed over 250 tons; the load between the rails and 
wheels of each axle on the rear truck being 39,630 pounds, while 
on the front truck the reaction on each axle was 50,330 pounds. 

There had been considerable anxiety concerning these axle 
loads, for they were criticised by officials at home, and the French 
authorities were doubtful if it were safe to transport such a con- 
centrated weight over the French railways. The navy’s engineers 
were confident that the axle loads would not prove excessive, but, 
in view of the many criticisms, there was the possibility of being 
mistaken, until the actual tests had shown everything to be satis- 
factory. 
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On the morning of April 25, 1918, when the Baldwin Loco- 
motive Works, with one of their own engines, hauled Railway 
Mount No. 141 out of their Eddystone plant and turned it over 
to the Reading Railway for. the remainder of the journey, that 
company had completed in the remarkable time of 72 days the 
greatest engine of land warfare that had been produced in the 
United States. It was a most patriotic sight, and it was with great 
pride that the Reading engineer opened the throttle to set the train 
in motion. It required as much effort to start the gun car as if 
the engine were hauling a heavy freight, but when once in motion 
the train rolled along easily and smoothly. The gun car took the 
curves with no difficulty and passed over the switches as nicely as 
any Pullman, and every one was elated. Aside from frequent 
stops made necessary, due to overheating of the journals, which 
caused hot-box troubles, the facility with which the mount could 
be handled on the railways was most satisfactory. It was believed 
that the bearing troubles were only temporary, and to redesign the 
trucks to lessen the axle loads was out of the question on account 
of the time necessary to make such alterations. 

Highlands, N. J., the station at which transfer was made from 
the Central Railroad of New Jersey to the government line of 
about seven miles running into Sandy Hook, was reached at 3 a. m. 
on the morning of April 27. Upon reaching this station it was 
decided to inspect the new track that had been put in. The work 
had not been entirely finished, although the men had worked until 
late the night before. No heavy trains had passed over the track, 
and when inspected by the light of a lantern it was believed that 
the new fill would never support the heavy gun mount while mak- 
ing passage over it. Discouragement prevailed, but Colonel 
Philips, U. S. A., commanding officer of the Sandy Hook Proving 
Ground, with the party, again went over the track in daylight, and 
it was decided to go ahead rather than to wait several days for 
further track repairs. A government locomotive hooked up to 
the train and went ahead at slow speed only to find that there was 
no cause whatever for anxiety; there was no evidence of track 
failure at any point all the way to Sandy Hook. As far as the 
question of axle loads or the mobile qualities of the mount were 
concerned, the Bureau of Ordnance was certain that during this 
trip from Eddystone to Sandy Hook, the United States naval rail- 


way battery mount had been subjected to extreme conditions pre- 
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yailing in the United States, and it was certain that no troubles 
would be encountered while moying from place to place along the 
firing lines in France. 

__,The mount was subjected to firing tests on April 30., The Bu- 
reau of Ordnance arranged for a special train from Washington 
to Sandy Hook to bring representatives of the United States 
Navy, the United States Army, and various naval and military 
officers, of the nations associated with the United States in the 
war, to witness the tests. Upon the arrival of the train the party 
proceeded to inspect the various details of this new shore mounting 
for a large-caliber naval gun; all seemed pleased with its fine ap- 
pearance and especially with its simplicity and with the ease and 
rapidity with which the various operations, were accomplished. 
The mount was first run over the foundation, jacked up, and the 
transom bed plate adjusted to take the reactions when firing at 
high angles. The gun was loaded and laid at 25° elevation. The 
primer was inserted and the firing wires connecting with the 
hand-operated magneto were led out to a distance of about 100 
yards. A large party of army officers and men from Fort Han- 
cock had assembled to witness this first shot from the 14-inch gun. 
There was more or less suspense, for every one appreciated that, 
when the firing circuit was energized, the 484 pounds of powder 
would exert its force on the 1400-pound projectile with such an 
amount of energy that it seemed none too certain that everything 
would function perfectly. Many comments were heard to the 
effect that when the first shot was fired the entire gun car would 
capsize; that the gun-pit foundation would be entirely wrecked, 
and, in the minds of a few who were waiting to see this first shot, 
there was a great deal of doubt as to its being a successful piece 
of ordnance. 

While the audience held their fingers in their ears, Rear Admiral 
Earle grasped the handle of the magneto and operated the lever to 
fire the gun. Nothing happened! There was a misfire, and the 
gun did not go off! It was found that one of the firing wires had 
become disconnected and when the admiral operated the magneto 
no current had reached the primer. The firing wire was again 
secured to the firing lock and this time when the chief, of bureau 
pressed the lever there was no misfire, and to the relief of every 
one, when the dust cleared away, the mount was still there. 
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There was a grand rush to the gun to see how it had functioned, 
All the parts were carefully gone over, and there was no evidence 


of failure of any part. The gun returned to battery properly, the 
car withstood the firing reaction, and the gun-pit foundation, 
which had been imbedded in sand, stood up wonderfully. It was 
apparent to all that on this first shot all the dreams of the Bureau 
of Ordnance and of the Naval Gun Factory designers had been 
realized. Firings were continued from the pit foundation at 
elevations of 25° and 45°. Then the mount was removed from 
the pit and fired from the rails at elevations of 10° and 15°. On 
every test the railway mount performed as predicted by its design- 
ers, and it was apparent to all that it was a decided success. 

The special train returned to Wdshington the same evening and 
every one aboard was thrilled with the events of the day. Rear 
Admiral Earle was congratulated by every one present.’ 


*“ AMBASSADE ” 
DE 
FRANCE 
AtracHe NAvAL WASHINGTON, May 2, t1or18. 
PERSONAL. 


MY DEAR ADMIRAL EARLE: 

The two French artillery officers sent to Sandy Hook to witness the trials 
of the 14-inch guns on rails, at which I was unhappily unable to assist on 
account of Admiral Crasset’s presence in Washington, have reported to 
me the complete success with which they have met. They consider that 
the Bureau of Ordnance has accomplished a marvellous feat in the rapid 
construction of these trucks and that the trials have been entirely satis- 
factory; there is no doubt that they mark a considerable progress and will 
prove to be a most remarkable weapon for long-range bombardméfts. 

Will you accept my best thanks for having allowed us to be present 
at these interesting experiments and also for the courtesies extended to 
the French officers. 

Believe me, my dear Admiral Earle, 

Yours very sincerely, 
(Signed) B. A. BLAUPRE. 


British War Mission, MuNSEY BUILDING 
Wasuincrton, D. C., May 1, 1918. 
Dear EArte: 

I wonder if you have got a spare copy of the particulars (two blue- 
prints) of the 14-inch mounting, which you showed me yesterday, that you 
could let me have? 

I am sure my people in England would be immensely interested, and I 
should like to send them as much information as I could with my reports 
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Rear Admiral C. P. Plunkett remained at Sandy Hook to make 
arrangements for the return of the gun to Eddystone. To him, 
it seemed almost as though he were on the Western Front, for 
between daylight and dark on April 30 he had maneuvered the 
mount into a firing position over the pit, fired several shots, then 
removed the gun from the pit, fired several more shots, then 
hooked up an engine and was withdrawing from the scene of 
“battle.” The train was assembled the same evening, and during 
the night Railway Mount No. 1 was en route to Eddystone for 
dismantling preparatory to shipment abroad. 

All doubt concerning the proper functioning of these huge 
pieces of artillery having been dispelled, Admiral Sims was in- 
formed of the results of the tests, and was requested to confer 
with the authorities abroad to determine a port of debarkation, in 
order that overseas shipments could be arranged. Material for 
the naval railway batteries at this time was being delivered very 
rapidly, and it was continually piling up in the Philadelphia navy 
yard. By May 2, when the first mount had been returned to 
Eddystone for dismantling, Mount No. 2, had been completed, 
and the enthusiasm that prevailed in the Baldwin shops when they 
learned of the satisfactory operation of their first gun may be 
realized from Mr. Vauclain’s letter to Admiral Earle.’ 





of the trials yesterday. If you have drawings showing the general arrange- 
ments of the elevating, traversing, and recoil arrangements separately, they 
would also be much appreciated. 

I must again congratulate you, and your Department most warmly, not 
only on the complete success of the trials but on the extraordinary quick 
time in which you have got these mountings out—not to mention the 
excellence of your arrangements for the comfort of the spectators. 

Yours very sincerely, 
(Signed) Joun HeapLam. 

Rear ADMIRAL EARLE, 

Chief of Naval Ordnance, 

State, War and Navy Building, 
Washington, D. C. 


*Tue BALDWIN Locomotive WorKS, PHILADELPHIA, PENNA. 
WASHINGTON, May 13, 1918. 


Rear Admiral Ralph Earle, U. S. Navy, Chief, Bureau of Ordnance, Navy 


Department, Washington, D. C. 
My pear Apmirat EAarte: 
I spent yesterday (Sunday) morning in the Baldwin Locomotive Works 
at Eddystone, Pennsylvania, and am glad to advise you that the five (5) 
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During the construction period of all this equipment the con- 
tractors and all persons having to do with its building were spurred 
in their efforts by the repeated accounts of the German long-range 
guns firing into Paris, and the reports of the telling effect of the 
German long-range guns all along the front. The “ German 


Betthas ” were doing ‘considerable damage to material and were 


having a serious influence on the morale of the French péople. 
The navy’s foresight in preparing the expedition for foreign 
service was appreciated during May, for it was at this time that 


the Germans were making rapid advances, and the channel ports — 


were threatened. Through the office of Naval Intelligence infor- 


mation was received that 380-millimeter guns originally intended 
for the Hindenburg had been mounted by the Germans, one near 


Lille, to fire upon Dunkirk; one at St. Hilaire-le-Grand, to fire 
upon Chalons-sur-Marne; the third near Pont-a-Mousson, to fire 
on Nancy, and four more had been mounted two months before 
in a wood four kilometers above Crepy, Laon. It was definitely 
established that 16 heavy naval guns had left Kiel towards the end 
of May for Belgium, They were believed,.to be 305-millimeter 
guns, manned by naval personnel, and were probably attached to 
the Marine-Sonder-Kommando. 





large gun mounts will be finished complete in every respect ready for ship- 
ment Saturday, May 18, or about two (2) weeks ahead of time originally 
contemplated. 

Our people at the works are most enthusiastic over the standard of 
workmanship on the parts furnished by the Washington navy yard ‘to go 
on these mounts. The last piece arrived at 6.40 Saturday evening last. ~ 

This has been a most delightful task. The designs were thoroughly 
worked out before hand. Your Department knew exactly what it wanted. 
The parts furnished by the navy yard came through on time and in the 


best possible shape. Not a single difficulty was experienced and I trust that : 
the service rendered by the Baldwin Locomotive Works may prove satis-— 


factory. 
Work has been begtin on the three (3) additional mounts and a schedule 
of delivery will be sent you at an early date. 
Very truly yours, 
S. M. Vaucnain, 
Senior Vice President, 
Baldwin Locomotive Works. 
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The High Commission of the French Republic in the United 
States appealed to our War Department for assistance in early 
deliveries of long-range artillery. 

, The Navy Bureau of Ordnance had, early in the war, furnished 
to the Ordnance Department of the army a considerable number 
of naval guns varying in caliber from 3-inch to 12-inch, and, by 
special arrangements, a number of 14-inch 50-caliber guns subse- 
quently were released by the navy for their use during the sum- 
mer of 1918. While effort was made by the army to place these 
guns in operation in France, so far as is reported, only a few of 
the minor calibers were ever shipped abroad, and no successful 
mounts were fabricated for the larger guns in time to permit them 
actually to take part in the war. After the Sandy Hook firing of 
the naval mount, the Ordnance Department of the United States 
Army requested the Navy Bureau of Ordnance to build three 
similar mounts for them. These three were completed the latter 
part of August, and, the rapidity of their construction being sat- 
isfactory to the army officials, they duplicated their order for an 
additional three which were finished by October 1. 

As mentioned in the beginning of this article, the original 
tactical use that led to the building of these mounts was to answer 
the long-range German bombardments of Dunkirk. By May 15, 
with the completion of the entire project actually in sight, and at 
most one or two weeks’ distance, conditions in France had changed 
entirely. The threatening of the channel ports made it impossible 
to risk shipment to the British transportation centers. It was de- 
cided to communicate with General Pershing to determine if the 
guns could be of use to the American Army. On May 23 General 
Pershing showed his appreciation of what the navy had accom- 
plished by requesting shipment’ of the guns, railway mounts, and 


"Extract from the letter of the High Commissioner of the French Re- 
public in the United States, dated May 30, 1918: 

“On account of the present circumstances which render more and more 
urgent the necessity of a long-range artillery, able to reciprocate the firing 
of, similar guns to those which fire actually on Paris, the organization on 
340-millimeter carriages of 14-inch guns already existing, or the manu- 
facture of which is under consideration, as expressed in my letter of the 
14th instant, takes every day an increased importance.” 

(Signed) High Commissioner of 
the French Republic, 
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rolling stock to France immediately. St. Nazaire was assigned 
as the port of debarkation, and the one requirement made by the 
army was that the transfer to France should be accomplished 
without demand on army tonnage. 


* 
Pershing’s word filled the personnel of the naval railway bat- 


teries with enthusiasm. Arrangements were immediately made 
with the Bureau of Supplies and Accounts for the necessary 
shipping." 

The detail of men at the Naval Gun Factory, the Naval Proving 
Ground, Indian Head, Md., and the various inspection districts 
were ordered, by telegraph, to assemble in the navy yard, Phila- 
delphia, preparatory to proceeding overseas. 

The first draft of 250 men and eight officers, Commander Gar- 
ret L. Schuyler, U. S. Navy, in charge, sailed for Brest on May 26, 
1918, arriving at St. Nazaire on June 10. The second draft of 
207 men and six officers, with Lieut. Commander J. W. Bunkley, 


*To: The Bureau of Ordnance. 

1. In accordance with cablegram, War Department, copy of which has 
been handed Lieut. Commander Bye this date, instructions have been issued 
by the navy to ship material for the 14-inch new railway battery by the first 
available naval transport. 

2. It is expected that part of this material will be loaded on the U. S. S. 
Bath, sailing for St. Nazaire direct; also other shipments on the U. S. S. 
Newport News, and on the U. S. S. Texel, sailing direct, 

3. It is requested that the bureau issue any instructions which they may 
consider necessary to safeguard the handling and shipment of this material 
to the Bureau of Supplies and Accounts, with a request that they im- 
mediately inform their representatives at Philadelphia to exercise proper 
precautions in the loading of these vessels. 

4. It is also requested that the allowance of ammunition be divided 
among the above-named vessels and shipped at the same time as the 
material. : 

5. A large part of the personnel will precede the material with instruc- 
tions to make all necessary arrangements for the proper reception and 
erection of the bureau’s material on the other side and for such temporary 
or permanent storage of the ammunition allowance and reserve as may 
be determined from time to time. 

6. Any suggestions which the bureau may have to make in regard to the 
handling of this whole situation are earnestly requested, in order that no 
stone may be left unturned to insure the safety of this material from the 
time of departure until active operations begin, and as far as possible, 
thereafter. 

(Signed) C. P. PLUNKETT. 
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U. S. Navy, in charge, sailed on June 15, arriving at St. Nazaire 
on the 29th. Commander Schuyler commanded the naval detach- 
ment in France until the arrival of Captain C. P. Plunkett on 
July 16. 

Besides the usual difficulties connected with the shipment of 
such heavy material, the journey to France at this particular time 
was extremely dangerous. It was during this same interval that 
German seagoing submarines were operating off our coast, laying 
mines and sinking numerous vessels by gun fire. Every one will 
recall how persistent these pirates of the sea were in their activi- 
ties. How they appeared one morning so close in shore off Cape 
Cod, that, while sinking a number of innocent barges by gun fire, 
the shells actually fell on the beach. The San Diego was sunk by 
a torpedo from one of these submarines or by one of the mines 
laid by them, and even the U.S. S. Texel, which had been desig- 
nated to carry a cargo of material for the naval railway batteries, 
was sunk on June 2 while nearing port, so that another vessel had 
to be substituted. The first shipment from Philadelphia was 
actually made on the U.S. S. Newport News on June 20, and ship- 
ments followed on July 4 by two steamers, the Bath and Pensacola. 
The Newport News arrived safely at St. Nazaire on July 8, while 
the two latter ships required until July 21 and July 27, respectively. 
Other shipments followed on the Malang and Rappahannock, 
which arrived at St. Nazaire on August 11 and I5. 

During the entire construction period of the material for the 
railway batteries the work was supervised by Lieut. Commander 
D.C. Buell, U.S. N. R. F. It happened that Mr. Buell was visit- 
ing in Washington at the time the contracts were being awarded 
to the Baldwin Locomotive Works and the Standard Steel Car 
Company. He appeared in the Bureau of Ordnance one morning 
and expressed a desire to assist in war work. Mr. Buell was 
known to be an excellent railroad man, so he was immediately en- 
rolled as a lieutenant and assigned as a special inspector to handle 
all the material for the expedition. He performed this work most 
ably, and upon its completion he was sent to St. Nazaire to assist 
with the work of erection in France, where he remained until the 
assembly was completed. 

Lieut. Commander George T. Ladd, U. S. N. R. F., from Pitts- 
burgh, Pa., gave up his own business and volunteered to take up 


peseapuenenomeniraiemecvnasnansnages-onensssetieat 








{ 
) 
. 














936 U. S. Navat Rattway BATTERIES . 


the inspection work while Mr. Buell was abroad. Lieut. Com- 
mander Ladd was familiar with the entire project, for he-had 
assisted Mr. Buell for several weeks during the busiest days asa 
sub-inspector of ordnance. He was a very competent officer, for 
under his supervision six railway mounts similar to those with 
the United States naval railway batteries were built for the Ord- 
nance Department of the army, and besides, he handled the in- 
spection of a large contract for 7-inch tractor mounts that were 
building for the United States Marine Corps. Many men of the 
type of Ladd and Buell volunteered their services to the govern- 
ment during the war, and it is hoped that their assistance was 
appreciated by others as much as the navy appreciated the services 
of these two men. 

Lieut. Commander Buell arrived in St. Nazaire on June 20. At 
this time a majority of the preliminary arrangements for the expe- 
dition in France had been completed by Commander Schuyler. A 
site for barracks had been obtained and the construction of the 
barracks was well under way. Arrangements had been made for 
mounting the guns in a French shop that was in use by the 19th 
Engineers, U. S. A’ Arrangements had been made with the 
19th Engineers for the use of space in their railroad yards for 
storage and construction purposes. Permission had been granted 
by them for the use of as much scrap lumber, from locomotive 
packing cases, as was necessary to complete the barracks. Con- 
ferences had been held regarding the movement of the guns over 
various railroad lines. Many other details were being worked out 
concerning the general conduct of the expedition after the 
assembly had been completed. 

The 19th Engineers, all railroad shop men in civil life, were very 
friendly and willing to co-operate in every manner. Commander 
F. P. Baldwin, U. S. N., naval port officer at St. Nazaire, took 
keen interest in the work and assisted in every possible manner. . 

Conditions at the port were not entirely satisfactory. There 
was shortage of labor and congestion in the yards, due to. the 
vast amount of material arriving from the States. 

The first shipment of the navy material was not expected to 
arrive for at least two weeks, so it was decided to distribute as 
many navy men as possible about the port at places where they 


would be learning the yards, the shops and, at the same time, ren- 
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dering service to the army. With this in view, an experienced 
round-house foreman and 15 mechanics were detailed to the 67th 
Engineers ; 50 skilled mechanics to the 19th Engineers, and three 
switching crews, four engineers and firemen were detailed to work 
with the army in the yard. All of these men were very badly 
needed, were eagerly accepted and they made good in every par- 
ticular. Rear Admiral Plunkett was especially anxious to assist 
the French and the Americans in every way possible, for he ap- 
preciated that by so doing they would reciprocate in granting many 
favors to the navy while their material was being assembled. As 
opportunity offered, several trips were made by automobile to 
points on the railroads out of St. Nazaire to inspect the road bed 
and bridges, with reference to their capacity for carrying the naval 
mount safely. These inspections convinced the officers that the 
road bed was perfectly safe for the guns, and that all the main line 
bridges were safe for moving at slow speed and, in most cases, 
were safe for moving at any reasonable speed. 

Captain Debonett, a French artillery constructor, who, in civil 
life, was a bridge engineer, visited St. Nazaire and went into detail 
in regard to the bridges, axle loads, etc., with the result that 
he was absolutely convinced of the safe carrying capacity of the 
French bridges for the naval expedition; but he was somewhat 
doubtful as to the track holding up under the weight of the gun. 
So with absolute confidence, on the part of the naval officers, that 
the French track was entirely adequate, and with full confidence 
in the bridges, on the part of Captain Debonett, it was decided that 
there would be no difficulty in moving the guns almost anywhere 
in France. 

When the Newport News arrived, the naval battery was ready 
and waiting to proceed with the assembly work. The army’s ex- 
perience had demonstrated that in all cases it was advisable not to 
start actual erection until all material necessary for a complete 
unit was actually on hand and in the yard. This proved to be the 
best practice with the navy material as well, for in making hasty 
shipments from the United States it was impossible to separate 
the enormous number of parts into those pertaining to individual 
trains; and, consequently, at St. Nazaire, when the first ship 
arrived, it was found that necessary component parts were miss- 
ing and nothing was to be gained by commencing the erection 
of material before all had reached port and been unloaded. — 
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| A The locomotive and car erection began on July 20. The as- 
) a sembly of the first gun was begun on July 26, and the first train tl 
i ) was completed and ready to leave St. Nazaire on August 11. C 
| : ) In all the assembly work the men were seriously handicapped F 
a for, in some unexplainable manner, all blueprints were missing, § 
The resourcefulness of the American blue-jacket was here again " 
made evident, for those who had been detailed to assist in the 
| inspection work at the Baldwin Locomotive Works and the A 
Standard Steel Car Company had kept individual notebooks. d 
| They had taken them to France, and with the sketches that these d 
notebooks contained many an unknown step in the putting together P 
) of the gun cars and the various other parts was accomplished. d 
| It is needless to state that the work at St. Nazaire was done h 
fe under high pressure. Admiral Plunkett was continually receiy- si 
| | ing urgent requests to expedite the work and get his guns to the ti 
: i front. ' s 
H | Orderly procedure in the work of erection as intended in the q 
i beginning was considerably interrupted, in order to comply with tl 
) a these urgent demands. The original schedule was rearranged 
. i and special effort was made on the first two trains which made 
| af them available for leaving St. Nazaire on August 18 and 19, ” 
| each with 100 rounds of ammunition per gun. 
iM The manner in which Rear Admiral Plunkett and his men over- es 
hh came all the difficulties of the complex assembly work did credit ° 
to the best navy traditions. Seamen ill, they worked till they — 
a dropped exhausted, and their night and long day hours of labor tl 
a were continuous until the guns left for the front.’ tl 
i *Extract from Lieut. Commander Buell’s letter to Captain Kearney, » - 
i dated 8/28/18: i 
| i “We have had no construction difficulties of any kind, other than lack _ . 
a4 of material when we needed it. The ships were all loaded upside down, - 
| ed and we were not able to get started on the construction job until the last ‘d 
li of the stuff on the second ship was unloaded and on the ground in the 
q yard. From that time on we have made good speed... . . 
ey “On the selection of men I was very fortunate. There has been only F 
ap one thing in the whole project that we were not able to find a competent — 
man to handle, and that was the job of putting the lagging on locomotive a 
boilers. We borrowed a man from the army and made out all right. I § re 
thought I was out of luck for a man to do lettering and stenciling of cars, Ir 
but on combing the outfit I found three experienced lettering and sign, © ir 





* painting men and had no further trouble on that score.” 
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The urgent need for the first two guns at the front was in order 
that they might perform a special mission of firing upon the 
German long-range gun which, at that time, was bombarding 
Paris. Admiral Plunkett devoted special attention to the as- 
sembly of these two mounts and took personal charge when they 
moved from St. Nazaire.” 

The first train, after being inspected on August 17, 1918, by the 
Assistant Secretary of the Navy, Franklin D. Roosevelt, left St. 
Nazaire on August 18, 1918, followed by the second train on Mon- 
day morning, August 19. The schedule called for the train to 
pass over the Orleans, Etat and the Nord systems. The total 
distance was more than 350 miles, and the destination Helles- 
Mouchy. A speed of six miles per hour was set, for it was con- 
sidered that, as the material was all new and there was some ques- 
tion about the weights involved and the strength of the bridges, a 
speed greater than this in the beginning might have involved some 
questions which it was desired to avoid until it was proven that 
the French road beds and the naval railway rolling stock were 
both capable of successfully meeting all situations.” 


*Extract from Naval Railway Battery Report on Material for week 
ending August 17, 1918: 

“T wilt proceed with the first train to the front to-morrow morning, 
establishing a “garage” on the railroad near Creil. The French naval 
batteries were already there when I visited them this week. It is about 
45 minutes automobile run from La Morlaye, a French General Reserve 
Headquarters. The gun positions were determined during my recent visit 
there, but a new position, I understand, has been selected and I will inspect 
them on arrival of the first train. 

“In connection with the anxiety of the axle loads involved in our gu. 
mount, it may be of interest for you to know that we have tried all the 
tracks in St. Nazaire, culminating in a passage over a temporary crib work 
which rather shocked the railroad people, but demonstrated that this mount 
of ours negotiates things that were never contemplated in its original 
‘design. 

“(Signed) C. P. PLunKertrt.” 


*Extract from Admiral Plunkett’s letter to Commander U. S. Naval 
Forces Operating in European waters, dated August 27, 1918: 

“Both guns arrived at Helles-Mouchy ready for action, but upon arrival 
a change in the original plan for the guns was made by the chief of Frerich 
reserve artillery and I was requested to take one of the guns to Haussi- 
mont, the A. E. F. reserve artillery base (and the base to which the remain- 
ing guns will be sent in accordance with request from commanding general, 
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This first trip in France was a memorable occasion, for many 
French cities, including Paris, were passed through and the 
French people on seeing that large American engines of war were 
actually in France, were happy and encouraged. When passing 
many troop trains loaded with American soldiers cheer after cheer 
was given. On all occasions as soon as the gun was seen crowds 
gathered and went wild with excitement. Word of its coming 
was flashed ahead of the train so that at many stations people had 
gathered in curiosity and many had come with flowers and wreaths 
to decorate the big weapon. Many were surprised and agreeably 
startled when they found that the wreaths were too small for this 
gun and would not pass over the muzzle. Information concerning 





A. E. F.). The situation, then, is that we have one gun at Helles-Mouchy 
which can be used for operation in the original sector as contemplated by 
the French and the other gun at Haussimont, which will conduct some trial 
firing at Mailly and then be available for service as may be requested by 
reserve artillery command. I shall proceed to St. Nazaire at the end of 
the week ending August 31, for the purpose of conducting the movement 
of the remaining guns, together with the supplies and material, to Haussi- 
mont. 

“It has been a matter of great satisfaction that we have fully demon- 
strated to the French authorities that these guns and mounts can be 
moved over the standard railway tracks and bridges at speeds which are 
safe, and without damage to the right of way. I was always of the opinion 
that would be the case, but in some unaccountable manner, before my 
arrival in France, this question of the safe transportation of the guns, as 
mounted, over the French railroads had become a matter of official cor- 
respondence between our army and the French military and railway authori- 
ties. As soon as I could locate all the threads of the matter I personally 
took the matter up with the French authorities, and, as a result, have suc- 
ceeded in carrying out movement of two guns to a designated position 350 
miles from St. Nazaire, and have further transported one gun immediately 
from behind the Allied line from Creil to Chateau-Thierry and along the 
Marne to Epernay and thence to reserve artillery base, A. E. F., Haussi- 
mont. It has been a most valuable experience for our personnel, and has 
given us an opportunity to breathe the atmosphere surrounding that part 
of the front where our own naval forces made their famous stand, and also 
to move over lines which were once destroyed and since rebuilt. In fact, 
as I write this report the movement of the train is held up, pending the 
ceasing of enemy operations, either by gun fire or bombing, in the im- 
mediate vicinity of the train. All of this is of the greatest value in pre- 
paring young material for active work, and I shall endeavor to take the 
remaining guns over the same route as the first gun, in order to give them 
the same opportunity of observation and experience.” 
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the guns spread over France, and undoubtedly reached the Ger- 
mans, for when Battery No. 1 arrived at Helles-Mouchy at 8.30 
p.m., August 23, and Battery No. 2 on August 24, the German 
long-range gun had been withdrawn. “The bird had flown.” 
The bombardments of Paris had ceased before the naval guns had 
taken position to fire a single shot against them. 

The cessation of bombardments of Paris gave the naval railway 
batteries a few days in which there was no immediate mission for 
the guns. It was decided to fire a few rounds to demonstrate to 
the foreign officials what sort of duty these guns were capable of 
performing, and to test out the assembly work that had been done 
at St, Nazaire. Battery No. 1 was chosen forthe test firing and 


" Ieft Helles-Mouchy at 6a. m., August 27, from where it proceeded 


to the French proving ground at Nuisemont on August 28. Bat- 
tery No. 2 in the meantime proceeded to Rethondes in the forest 
of Compiégne to fire upon an ammunition dump at Tergnier. 

The proving ground test of Battery No. 1 at Nuisemont was 
most encouraging. The pit was installed in time so that on Sep- 
tember 2 four rounds at reduced velocity and four rounds with 
full charges were fired. ‘The territory available was not sufficient 
to allow firing the naval guns at their maximum elevation. The 
gun was laid for a range of 29,000 yards. The shots actually fell 
at 29,000, 29,300, 29,000 and 28,900, respectively. It is needless 
to say that the French were very much pleased with this firing, for 
the low dispersion was declared by them to be most remarkable, 
and they refused to allow further expenditure of ammunition for 
demonstration purposes. They concluded that the guns were per- 
fect in all respects, and that the proper place to conduct future 
firings for demonstration or other purposes was at the Front, 
smashing German positions. 

Meanwhile Battery No. 2 had laid track and prepared the firing 
position at Rethondes under direction of the roth French Army. 
On September 6, 1918, after firing only one shot, orders were 
received to cease firing for the Allies had captured the village 
of Tergnier.* By a peculiar coincidence it happened that Bat- 


* Extract from Schuyler’s letter of Sept. 24/18: 

“Finally we were all ready to fire at Tergnier, and the spotting plane 
was up, but could not observe and failed to give us one signal, and then ran 
out of gasoline, and anyhow the French troops at the time were capturing 
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tery No. 2, when firing this first shot from the naval railway 
battery in France against the Germans, occupied the same position 
as occupied by the train carrying General Foch and his staff at 
the time the armistice was signed later on November 11, 1918, 
There was continuous demand for the American naval guns; 
so, as soon as they had concluded their firing at one point they re- 
ceived orders to proceed to another. Battery No. 1 went from 





the town. As the gun was loaded, however, they let us fire it. The sand 
packing behind the back timbers had not been very well done in this pit, 
so it came back one-half inch. This would not have been serious, but we 
profited by it in subsequent installations. We never learned where the shot 
fell, but I think it went its 41,000 yards all right, and that it was the longest, 
range shot that had so far been fired at the Germans. 

“Then they moved us up the track at night to a place called Fontenoy. 
They have lots of air raids and bomb the tracks, so that at least every 100 
yards has at some time been hit and repaired. There was an air raid 


. just before we started which cut all the telephone lines, and we had to 


crawl along slowly to see whether the track had been cut, and to get per- 
mission from each station to proceed to the next. Fontenoy was in the 
hands of the Germans during the last push. Our target there was an 
ammunitien dump at about 38,600 yards. The first time we fired we got 
off two rounds, but the plane could not see them. There were woods near 
the target, so we changed the range of the second 1000 yards to get it out 
in the open. Still the aviator could not see it and he ran out of gasoline. 
We had to wait for another occasion because of bad weather, but then 
got hurry-up orders to fire 10 rounds without observation. We do not 
know how we came out on this, but they could hear us all over the front. 
Four of the observation balloons in front of us were burned down in 
two days. They could not have seen our shots anyway, however. 

“The. next day we tried an observation shot again and could pick up 
nothing for the first two rounds. The aviator spotted from a height of 
6000 meters and had a gale-of about 90 kilometers an hour, blowing him 
towards the German line. He got his hand and his face frozen. On the 
third round, he saw our burst about 1000 yards to the left. I had jacked 
over about 600 yards when we got the signal to fire again, so let it go at 
that, and was given OK in direction, but 1300 yards over. We were firing 
purposely 1000 yards beyond to register in a clear spot, if possible. On 
the next round, I brought it down 1300 yards and left the direction un- 
changed. He reported that he could not see the bursts well at all from 
this height, but is sure that we hit some ammunition on the third round. 
We were told to finish out our 10 rounds, so we shot the last seven rapidly. 
We knew we were on in direction and were 1300 yards over while intending 
to be 1000 over, so we felt quite pleased with the probable accuracy of 
the estimated range of the remainder. The last seven shots (six intervals) 
we got off in 25 minutes.” 
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the French proving ground to Soissons, where, on September I1, 
position was taken near St. Christophe Cemetery while Battery 
No. 2 proceeded to Fontenoy-Ambleny. 

While these first two batteries were actually operating, work - 
was continuing at St. Nazaire on the remaining three. Train No. 4 
left St. Nazaire for Haussimont (Marne) on September 15, 1918, 
and was followed by Trains No. 3 and No. 5 on September 16 and 
17. They arrived at the railroad artillery reserve base, Haussi- 
mont, on September 23, 24 and 26, respectively. 

Some delay in the firings of Batteries Nos. 1 and 2 occurred, 
owing to weather conditions preventing observation by aeroplane 
or by observation balloon. It was decided to proceed without 
observation, so on September 14, Battery No. 2 fired 10 rounds at 
an ammunition dump in Besny-Loisy, which is just west of Laon. 
Battery No. 1 on September 28 fired its first shots into the German 
lines by putting 47 rounds over between the hours of 1 and 5.30 
p.m., at a range of 34,320 yards. The target was the railroad 
yard. The retreat of the German forces from Laon began on 
September 28 while the U. S. Navy long-range bombardments 
were in progress. Battery No. 1 continued firing until dark, when 
it was necessary to cease on account of the flashes of the gun 
being easily seen by the enemy. Enemy bombing operations in the 
vicinity of Batteries Nos. 1 and 2 were of frequent occurrence. 
They were successful as far as French material was concerned, 
but no damage was done to the United States guns. 

Battery No. 2 again fired 12 rounds into Besny-Loisy on Sep- 
tember 15, making a total of 22 rounds after which the gun was 
withdrawn and taken on October 6 to Flavy-le-Martel, where they 
arrived on October 8. Battery No. 1 remained at Soissons until 
October 24, firing in all a total of 199 rounds from the same pit 
foundation. One hundred and twelve rounds were fired at the 
railroad yards to the northwest of Laon on September 28, 30, and 
October 2. On October 2 the target was shifted to a point north- 
east of Laon, where the remaining 87 rounds were fired at ranges 
varying from 38,000 to 36,660 yards. In all these firings from 
Battery No. 1, observation of the fall of only 23 shots was possible. 

Battery No. 1 had innumerable interesting experiences and 
Narrow escapes while in action at this point. Every one in the 
vicinity was most anxious to visit the. gun, and they gasped in 
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wonder as the weapon hurled the enormous projectiles from its 
muzzle toward the retreating Germans. French and American 


nurses from a-hospital at Villa-Cotterets took particular delight 


in going to the front to witness the action of the gun, because the 
Germans were hurling bombs upon their hospital every night, and 
it must have been very gratifying to them to witness the retaliation 
that was being administered by the American blue-jackets. Offi- 
cers from the Allied armies repeatedly inspected the mount and’ 
observed its action. Military visitors were so numerous that the 
gun’s crew was frequently interfered with, and it was necessary 
to hold back the more curious by putting up a rope fence. Con- 
gressmen who were in France to observe the operations of the 
American Army also took the opportunity to visit Battery No. 1, 
and in one instance one of these gentlemen wrote his name upon 
the projectile before it was hurled against the Germans. 

Shells from the enemy were continually passing over head, and 
frequently falling in the vicinity of the battery. On October 5, 
at about 4.30 p.m., an enemy shell burst directly overhead fol- 
lowed by three other high bursts. Then regular fire began, 
shells over the train, to the left and in the road. One shell struck 
16 feet from the gun. Fragments hit the side plates on the left 
side, cutting the train air line, piercing the plate close to the left 
elevating wheel and striking the support to the gas engine, break- 
ing one piece of the casting but doing no injury to the engine. 
This shell interrupted two men in their daily sanitary operation of 
scrubbing clothes. These two men had been ordered away from 
the gun when the commanding officer noted the first high burst. 
They abandoned their clothes bucket only to have the German 
shell strike it and the fragments flew in all directions, causing 
minor injury to the gun mount. 

The German retreat from Laon left the former targets of the 
naval railway batteries in the hands of the Allies. Rear Admiral 
Plunkett on October 14 visited this sector, going over the ground 
carefully. It was not difficult to recognize the shell craters 
formed by the explosion of the 14-inch naval projectiles. They 
were easily identified by their uniform size and great extent, and, 
some contained a few fragments of the shells themselves from 
which identification was made positive. The fragmentation of 
the shells was most excellent. No “duds” were found. All 
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fuses functioned and the nose of one shell was found five kilo- 
meters from the target. General Mangin and the French artillery 
command were delighted with the work of the guns, for when 
working with the map only and without aeroplane observa- 
tion, the shots in nearly all cases were effective hits, and where 
aeroplane spotting had been possible and the corrections applied 
on subsequent shots, they had been perfectly placed. 

' /The effect on the railroads leading out of Laon was all that 
could be desired. One hit from the 14-inch naval guns was suffi- 
cient to wreck a railroad line of three tracks for a distance of 
at least roo feet, tearing the rails up, shattering the ties and 
blowing an enormous crater in the road bed. Although the 
Germans would repair at night the damage done by the guns, and 
thus maintain some communication, the interruption must have 
caused them serious concern, both when holding their ground 
before Laon and also during their retreat. 

In the way of concrete evidence regarding the punishment in- 
flicted upon the Germans, Admiral Plunkett learned that one 
projectile had struck a German moving picture theater during a 
performance, killing 40 outright and severely mangling at least 
60 others. Two other shells struck this same moving picture 
‘theater, and it was completely demolished, together with several 
surrounding buildings. One freight train on a siding had been 
struck and one car was completely lifted from the track and thrown 
a distance of about 30 feet. 

On October 11, 12 and 13 Battery No. 2, which had taken 
position at Flavy-le-Martel, southeast of St. Quentin, fired 35 
rounds without observation against Mortiers, an important rail- 
road center north of Laon. Nos. 3, 4 and 5 remained at the 
reserve artillery base of the American Expeditionary Forces at 
Haussimont until October 12, when they were ordered to take a 
position at Thierville on the outskirts of Verdun. Three gun 
pits were put in at this position and two pits put in at Charny, 
about three miles further north. Attempts were made on several 
days to get observation, but without success. On October 23 one 
round was fired from each battery at the railroads passing through 
Longuyon, 38,580 yards map range. But due to heavy mists the 
aviator was unable to observe. On October 29, due to the activity 
of the enemy’s forces coming into Mangiennes (a concentration 
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of troops at this point) Batteries Nos. 3, 4 and 5 kept up an inter. 
mittent bombardment of the roads leading into this town. Ten 
rounds were fired from each gun at a range of 26,000 yards. 
Batteries Nos. 1 and 2 after having performed so satisfactorily 
in the vicinity of Soissons with the French 1oth Army, were or- 
dered to join the 1st American Army of the A. E. F. The two 
guns arrived at Nixeville, just south of Verdun on October 28, 


Battery No. 2 immediately occupied one of the gun positions pre- | — 


pared at Charny, and Battery No. 4 was moved from Thierville 
to the other position there. 

It was absolutely impossible to get satisfactory aeroplane ob- 
servation. Six rounds from Batteries Nos. 3 and 4 were fired at 
open fields near the targets, in order that aeroplane photographs 
could be obtained and the range corrected accordingly. On the 
30th and 31st six rounds per gun were fired on each day. The 
two guns at Thierville firing at an aviation field south of 
Longuyon, and the two guns at Charny at points near Montmedy. 
Aviators flew over the targets shortly afterward, but due to their 
height, 5200 meters, satisfactory photographs were not obtained. 

Battery No. 2 bombarded the railroad yards of Montmedy with 
43 rounds on November 1 and 2. At this time General Foch was 


preparing for an enormous offensive east of Metz, and the French 


requested that two of the naval railway battery mounts be assigned 
to take part in this important operation. 

It was decided that Batteries Nos. 1 and 2 should be assigned 
to comply with this request of General Foch, while the remaining 
batteries would remain at Thierville and Charny to keep up the 
bombardment of Montmedy and Longuyon. Battery No. 2 left 
Charny on November 3 and arrived at its firing position at 
Moncelle-Luneville in the forest of Mondon on November 9; 
meanwhile, Battery No. 1 had arrived at its firing position in the 
forest of Velaine via Champigneulles on November 6, the objec- 
tive being Bensdorf. This latter position was about 20. miles 
east of the one occupied by Battery No, 2. The target assigned 
to Battery No. 2 was Saarburg. Both targets were important 
German railroad centers. 

In this territory much more work in the preparation of the 
gun positions was necessary than at any other firing point that 
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had been assigned. The soil was wet clay, and it was difficult to 
install the pit foundation. A track for bringing up the gun was 
not available, and it was necessary to fell trees and prepare the nec- 
essary road bed. The entire forest of Champenoux was alive with 
the preparation of gun emplacements and with the movement of 
troops preparatory to the great push. The greatest caution had 
to be taken in all movements of trains, for the Germans were con- 
tinually opening up with their artillery at the least evidence of a 
locomotive or other vehicle of transportation. Batteries Nos. 1 
and 2 were assigned to positions much nearer to the front lines 
than customary, and it was apparent from the tremendous array 
of field pieces, howitzers, mortars, and other weapons that the 
Allied command contemplated a very heavy movement due east 
in this sector, supported by the 3d, 7th, 8th and 1oth French armies. 
The artillery in place, and the accumulation of mobile artillery in 
the rear exceeded all previous offensive preparations of the war, 
and with the veteran armies which were to make this thrust, it is 
quite apparent that had the armistice not gone into effect when it 
did, Metz would have been taken from both the north and the 
south, and the possible ending of the war would have occurred 
similar to the French surrender at Metz in 1870, only on a larger 
scale. 

Battery No. 3 was shifted from Thierville to Battery No. 2’s 
position at Charny, and on November I fired one round at the rail- 
road yards of Longuyon, map range 38,380 yards. Battery No. 4 
fired 23 rounds into Montmedy, map range, 37,370 yards, and Bat- 
tery No. 5 fired 44 rounds at the transportation centers of 
Longuyon. Again, on November 2, Batteries Nos. 3 and 5 each 
fired 25 rounds at Longuyon, and Battery No. 4, 20 rounds at the 
railroads of Montmedy. On account of the enemy’s activities at 
Louppy and Remoiville Battery No. 4 on November 3 fired 25 
rounds on a large ammunition dump, and on the cross roads and 
bridges there. After firing six rounds at the lower railroad 
garage, at Montmedy, on’ November 4, Battery No. 4 again took 
up position at Thierville on account of the weakened condition of 
the pit, making it inadvisable to continue firing from this point. 
Battery No. 3 opened fire on Louppy and Remoiville on the morn- 
ing of November 4, firing 44 rounds at the two targets ; 12 rounds 
weré also fired at Montmedy. 
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Battery 


2 
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Gun position 


Rethondes. 
Fontenoy-Ambleny. 
Fontenoy-Ambleny. 
Soissons. 

Soissons. 

Soissons. 

Soissons. 

Soissons. 

Soissons. 

Soissons. 

Soissons, 

Flavy-le- Martel. 
Flavy-le-Martel. 
Flavy-le-Martel. 
Charny. 

Charny. 

Charny. 





U. S. Navat Ratmway BATTERIES 


Report oF FiriInGc—Batreries Nos. I AND 2 


Objective 
Tergnier. 


Beny-Loisy. 


Beny-Loisy. 
Laon. 
Laon. 
Laon. 
Laon, 
Laon. 
Laon. 
Laon. 
Laon. 
Mortiers. 
Mortiers. 
Mortiers. 
Montmedy. 
Montmedy. 
Montmedy. 


Report OF FiRINGS—BATTeERIES Nos. 3, 4 AND 5 


Gun 


WU Rh WOMAWUNAWUA W 


Range 
38,380 
38,470 
38,580 
25,900 
25 ,990 
26,080 
36,830 
39,340 


36,800 


36,830 
39,340 
36,800 
38, % 380 


Objective 
Longuyon. 
Longuyon. 
Longuyon. 
Mangiennes. 
Mangiennes. 
Mangiennes. 


Av. Fid., Longuyon. 
Tunnel, Montmedy. 


S. Longuyon. 


Av. Fid., Longuyon. 
Tunnel, Montmedy. 


S. Longuyon. 
Longuyon. 


i. 
| : All of the firings above mentioned were intermittent, covering 
a period each day of 6to 12 hours. In case of a contemplated ad- 
. vance the firing generally began two to four hours before the 
infantry attack. 
| To continue the enumeration of all the firings conducted by the 
| United States naval railway batteries would be too tedious, and in 
: order that the offensive measures that may be accomplished by 
. even so small a number as five efficient, high-powered, long-range 
| guns may be appreciated, a summary of their operations follows: 
. 


No. of 
shots 


I 
10 
12 
47 
35 
30 
19 
25 
43 
43 
43 
35 
35 


35 
6 


6 
43 


No. of 


Gun position — shots 


Thierville. 


I 


W. of Verdun, 1 
W. of Verdun, I 


Thierville. 
Thierville. 
Thierville. 
Thierville. 
Charny. 

Thierville. 
Thierville. 
Charny. 

Thierville. 
Thierville. 


10 


“oe 
So 


SF ANANAAAAHA O 





d- 
he 


. of 
ots 


ae VM eiveRr wiv we wa wa VY YS Vt N NOY 


= 
a 
a 


i OO OOS Nw ae el ic SSC 

















U. S. Nava Rartway BATTERIES 949 


Report oF Firincs—Batreries Nos. 3, 4 AND 5—Continued 


Date Gun Range Objective Gun position robert 

Nov. I 4 37,670 Garage, Montmedy. Charny. 23 
5 38,580 Longuyon. Thierville. 44 

2 3 . 38380 Longuyon. Thierville. 25 
4 37,670 Garage, Montmedy. Charny. 20 

5 38,580 Longuyon. Thierville. 25 

4 3 28,840 Louppy. Charny. 27 
3 27,910 Garage, Remoiville. Charny. 17 

3 36,850 Low. Garage, Mont. Charny. 12 

3 4 Louppy. Charny. 12 
4 Garage, Remoiville. Charny. 13 

4 4 37,070 Low. Garage, Montmedy. Charny. 6 
5 3 36,850 Low. Garage, Montmedy. _Charny. II 
3 38,200 Upp. Garage, Montmedy. Charny. 39 
a Bridge, Montmedy. Charny. 50 
Re 36,850 Low. Garage, Montmedy. Charny. 6 
9 3 36,850 Low. Garage, Montmedy. Charny. 25 
4 25,990 Mangiennes. Thierville. 10 

4 38,470 Longuyon. Thierville. 10 

5 26,080 Mangiennes. Thierville. 10 

5 38,580 Longuyon. Thierville. 5 

II 4 37,670 Longuyon. Thierville. 5 
5 38,580 Longuyon. Thierville. 5 


The naval railway batteries fired a total of 782 rounds against 
the enemy. The guns were fired on 25 different days. There was 
no such thing as lightly and heavily engaged, and the guns did not 
engage the enemy. They were used for strategical purposes en- 
tirely, and fired at ranges between 30,000 and 40,000 yards. Other 
artillery, of which there was a great quantity, could accomplish 
with less expenditure of ammunition and expense all the results 
that were desired at the shorter ranges. The number of rounds 
fired at any one time or on one day was governed by the results 
which they desired to obtain. 

The ammunition supply for guns to be used in the field of active 
operations should be measured entirely by the life of the gun. It 


was not believed that the accuracy of the 14-inch guns would be 


more than 300 rounds and the navy’s provision for 300 rounds for 
each gun proved entirely adequate. 

In plans for use of long-range weapons under the conditions as 
they existed on the Western Front, the experience of the United 
States naval railway batteries demonstrated that it is advisable 

38 
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to provide spare mounts rather than to provide spare guns. All 
advices received by the Bureau of Ordnance while they were 
drawing up plans for the naval railway batteries was to the effect 
that as many as four guns should be available for each mount, the 
reason being given that the life of the guns was short and after 
operating only a few weeks it would be necessary to withdraw the 
mount and replace the worn-out gun with a new one. The actual 
operation of the batteries in the great war demonstrated that this 
policy is not an effective one, for repeatedly it happened that the 
mounts themselves narrowly escaped destruction by shell-fire and 
by bombs. The effect of these bombs, had the German control 
been more efficient, would have been the destruction of the mount, 
but it is believed that the gun itself would have remained prac- 
tically intact. So the navy, while the batteries were operating in 
France, decided that it is. advantageous in the operation of heavy 
guns to provide each gun with a mount and not to hold guns in 
reserve as spares. 

Heavy guns of a long-range type cannot be replaced without 
excessive delay.. The replacement cannot be made at the front, 
and in all cases; it is necessary to remove the battery to some dis- 
tance behind the lines, where a shop with ample crane facilities is 
available, and during this interval a gap is likely in the lines. The 
only solution, and the one which is believed to be the most effective 
and economical for the operation of railway mounts, is to build 
the entire unit complete without provision for spare guns, to op- 
erate on the front as many as possible at one time, and to hold in 
reserve another complete unit to replace whichever one may lose 
its accuracy or to withdraw it entirely when it has ceased to be 
effective. 

No observation was obtained at any time while opétating in the 
Verdun Sector, and the only way of obtaining any idea of the 
results of the firings was through the Intelligence Service. On 
November 5 the southern part of Montmedy was reported on fire, 
on November 11 a German’ prisoner reported that the firing on 
Montmedy had caused a great deal of damage, one shell landing in 
the yards and killing all the Germans in two. coaches. | 

The; railway batteries at Charny and Thierville did not operate 
with impunity, They were repeatedly shelled and bombed as was’ 
the’ case| at Soissons. | On October 30 Battery No. 2 reported’ 
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firing six rounds into Montmedy with a range of 37,382 yards, the 
first shot at 12.04 p. m., and the last shot at 12.29 p.m. The enemy 
at the time was shelling cross roads between’ the gun and the 
berthing cars. Three American engineers working on the track 
nearby were killed. The headquarters and one berthing car were 
derailed and replaced without damage. Battery No. 4, on the same 
day, reported five other soldiers killed and others injured by enemy 
shells which fell near the crossing of the roads (railway and 
wagon) at Charny. One shell which killed two and injured sev- 
eral others fell within 50 feet of the blue-jacket in the naval rail- 
way battery telephone control station. Gas masks were always 
carried and the men of the railway battery had to be continually 
prepared for casualties. When off duty the men remained in dug- 
outs. On October 28 the following men of Battery No. 4 were 
wounded by enemy shell-fire : 

GuTHriE, K. W., S. F. 2C, U.S. Nt, wounded on left leg. 

Suarpr, A. P., S. F.1C, U.S. N.R.F., wounded on. left leg. 

Burvett, A. J., S. F.2C,.U.S. N., wounded on face. 

Two other men received slight wounds; Sharpe died on October 
29 while in the hospital at Glorieux, near Verdun.. 

The importance of the targets under bombardment by the 
United States naval railway batteries is indicated by the following 
passages quoted from the secret field orders issued by Brigadier- 
General William Chamberlaine, U.S. A., Commanding Head- 
quarters 30th Artillery Brigade (C. A. C.) 


“October 18, 1918. 
“The towns of Montmedy, Longuyon, Spincourt, and Conflaris-en-Jarny 
are among the most important railroad centers of the enemy’s transporta- 
tion system for the supply of the Western Front.” 


“October 18, 1918. 

“A group of long-range guns more powerful than heretofore assembled 
for a single operation is now being emplaced to attack the above centers. 

“ These centers will be attacked on the first day offering favorable obser- 
vation. The object of this attack will be the destruction of the railroad 
yards and the rolling stock therein, the interruption of railroad traffic 
and the general disorganization of the enemy’s transport system.” 


“ October 18; 1918. 


DETAILED INFORMATION CONCERNING TARGETS—LONGU YON 


“Longuyon is an important railroad center, located at the junction of 
the lateral line from Alsace, through Metz and Thionville to the west and 


Be NS ge ae Se RE eee Bs Se 








952 U. S. Navat Raitway BATTERIES 


the main line north through Luxemberg. Hirson-Sedan-Metz line is re- 
ferred to in a recently captured German document as ‘the most important 
artery of the Army of the West.’ The cutting of this line would cripple 
the German steel production. 

“Longuyon is a detraining point. The main railway yard contains 15 
long sidings and is normally occupied by about 350 cars. Many of the 
houses in the town are destroyed, but there are numerous large storehouses 
in good condition.” 

MONTMEDY 

“ Montmedy is on the main railway line from Metz and Luxemberg to 
Sedan and Mezieres. The civil population, about 3000, is still in the town. 
The town has a citadel, large barracks, and is the headquarters of the 7th 
Germany Army. North of the town the railroad enters a tunnel about 
800 meters in length. The railroad yard is large and frequently contains 
400 cars. 1500 meters north of the town there is an aviation field which 
recently contained 7 hangars.” 


CIRCULATION 


“ Circulation on the line Conflans-Domary-Baron-Court-Spincourt aver- 
ages one train per hour in each direction. This figure includes both civil 
and military trains. The greatest circulation is between 10 and 8 hours. 
Longuyon and Montmedy show considerable night activity.” 


After the signing of the armistice on November 11, Montmedy, 
Longuyon, Mangiennes, Louppy and Remoiville were visited, and 
some of the results of the firing were obtained from observation 
and from questioning the civilian population that remained. The 
guns apparently were firing a few hundred yards beyond the 
ranges calculated from the range table, but the damage to both 
material and morale was considerable. The targets were struck 
frequently, and the traffic was stopped completely, not only during 
the actual firing but from 6 to 10 hours each day after the firing 
had ceased. As the railroad running through Longuyon and 
Montmedy was the only line by which troops could be brought to 
Sedan other than a railroad running far to the north through 
Belgium, the cutting of this line was a strategical victory of great 
importance. General Pershing, in his report, states in his descrip- 
tion of the last phase of the Meuse-Argonne offensive, “ Our 
large-caliber guns had advanced and were skillfully brought into 
position to fire upon the important lines at Montmedy, Longuyon 
and Conflans—the strategical goal which was our highest hope 
was gained. We had cut the enemy’s main line of communica- 
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tions and nothing but surrender or an armistice could save his 
army from complete disaster.” 

All of the naval railway batteries were ordered back to the 
R. A. R. base, at Haussimont a few days after the armistice took 
effect, arriving there on November 22. On November 28 the staff 
train left Haussimont for St. Nazaire, via Paris, and the other 
trains followed, one per day, on the succeeding days. By Decem- 
ber 11 all batteries had arrived at St. Nazaire, On the same day a 
draft of 150 men and six officers left for the United States through 
Brest. On December 13 and 17 the remainder of the personnel 
left St. Nazaire for the United States, via Brest, with the excep- 
tion of one officer and 20 men, who were detailed to remain with 
the guns with orders to disassemble and ship them home at the 
earliest opportunity. Rear Admiral C. P. Plunkett, U. S. Navy; 
Lieut. Commander J. W. Bunkley, U. S. Navy, his executive offi- 
cer while commanding the United States naval railway batteries, 
and a majority of the personnel of the railway batteries, arrived 
in New York on Christmas Eve, 1918, and the entire expedition 
would have been home before New Year’s except that two or three 
officers and a number of men were so unfortunate as to be delayed 
when the Northern Pacific, on which they took passage, ran 
aground on Fire Island. 


* Extracts from Confidential Bulletin No. 231, November 7, 1918, from 
Vice Admiral Sims, sent to Bureau of Ordnance by direction of the Chief 
of Naval Operations: 

“ The 14-inch 50-caliber United States naval railway guns have done very 
excellent and valuable work, particularly in the recent pushes. Three of 
these guns have been in the sector opposite Mezieres, and have had the rail- 
ways to and from that place under effective gun fire for some time. 

“The accuracy of these guns has proved greater than was expected. 
With a gun that had fired 150 rounds, 24 observed rounds were fired at a 

“range of 35,800 yards. The mean dispersion obtained was plus or minus 
151 yards in range, and plus or minus 51 yards in deflection. The ballistic 
correction in this case was about 2800 yards. The shots were fired about 
5 minutes apart. 

“Considering the relation of the total pattern size to mean. dispersion in 
a salvo, it is estimated that these results would work out, in the case of a 
12-gun salvo, to a pattern of about 650 yards in range and about 220 yards 
in deflection at 35,800, the guns being all considered as having fired about 
150 times since proof. A careful analysis of the results obtained under 
existing conditions appears to indicate that a gun may shoot accurately 
while both muzzle erosion and considerable coppering exists.” 
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This article may have seemed to the reader to contain much 
detail, but in its preparation it was desired to inform the members 
of the Naval Institute, and the many friends of the navy, of what 
was done. It is unfortunate that during actual hostilities the 
preparation, organization, and operations of projects similar to the 
above, cannot be disclosed ;' for, during the trying days of the 
spring and summer of 1918 it would-have been most pleasing to 
the Navy Department if they cotild have given the facts concern- 
ing the accomplishments of the naval railway batteries to the public 
from day to day, in the form of a continuous story. It would 
have proved most interesting and inspiring for the American 
people to have known the rapidity with which the material for the 
batteries was completed at home; the safety with which it was 


transported abroad, the speed with which it was assembled at - 
St. Nazaire, and to have heard from day to day of the operations 


of the various guns while on the Western Front. 

Perhaps the navy will gain its greatest satisfaction from the 
accomplishment of Admiral Plunkett’s expedition in knowing that 
all of the ordnance material operated without a casualty worthy 
of mention. To the Bureau of Ordnance it has given the greatest 
confidence in the ordnance ‘equipment as installed on our naval 
vessels. On no occasion did the personnel of the batteries suffer 
from failure of any part of the gun or mount. The total rounds 
per gun fired were: 
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“When this record of firing from five different guns is known to 
have been made under service conditions, in the field, without.a 
single casualty to material, it must give the personnel of our entire 


“navy absolute confidence in their guns, mounts, ammunition and 


ordnance material as installed on the Mississippi, New Mexico and 
Idaho,, There is every.reason.to believe that the guns on these 
ships, and on the other ships of our fleet, are sufficiently strong to 
go into battle and’ fire continuously tntil the record Of Naval Rail- 
way Battery No. 3, of 236 rounds, has been equalled or bettered.’ 
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~The last shot from the United. States naval tailway batteries 
was fired by Battery No. 4, from its position at Charny. ‘This shot 
wa’ fired at 10.59 a. m., into Longuyon by James A. Kaffka, S. F., 
Ist class, U.., S. Navy, who energized the, firing key and caused the 


primer to function. This primer is now in the possession.of Rear.. 


Admiral Earle, chief of Bureau of Ordnance: A copy of Marshal 
Foch’s letter terminating hostilities follows because of its historical 
interest. 


VIII° Armée 





Etat-Ma jor 





3m Bureau 





N° 8272 NOTE DE SERVICE 





Le"Maréchal Focu télégraphie ce qui suit: 
“ Maréchal Focu 4 Commandants en Chef: 

“1°/.. Les hostilités seront arrétées sur tout le front a partir du 11 
(OnzE) NovEMBRE, 11 (Onze) heures (heure frangaise). 

“2°/.. Les Troupes Alliées ne dépasseront pas jusqu’a notivel ordre la 
ligne atteinte a cette date et a cette heure.” 

Copie conforme notifiée pour exécution. 

P. O. Le Chef d’Ptat-Major; 





Doucny. 
VITI® Armée 
Artillerie 
R. G. A. eniy* 
N° 6122 Notifié 4: B™ Naval Américain N° 1. 


Le 11 Novembre, 1918, 
Le Général Cdt. l’Artillerie de l’Armée, 
P.O. Le Cuer b’EscApRon R. G. A. 
MERCUEILLIN. 


BIST OF OFFICERS ATTACHED TO U.S. NAVAL RAILWAY 
BATTERIES 


Plunkett, Charles P., Rear Admiral, U.S. N., Commanding. 
Schuyler, Garret L., Commander, U.S.N., Ordnance, gunnery and 
orientation. 


Bunkley, Joel W., Lieut. Commander, U.S. N., Executive, gunnery and 
orientation. 
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Buell, Dexter C., Lieut. Commander, U.S. N. R. F., Construction Officer 
(detached September 30, 1918). ier 
Hayden, Joseph R., Lieutentant, U.S. N.R. F., Train Commander, gun- 
nery and orientation. 

Smith, William G., Lieutentant, U.S.N., Train. Commander, gunnery: 
and orientation. g 

Martin, James A., Lieutenant, U.S. N., Train Commander, areca aid! 
orientation, | 

Rodgers, James L., Lieutenant, U. S. N. R. F., Train Commander, , gunnery - 
and orientation. 

Duckett, Edmund D., Lieutenant (JG), U.S. N., Train Commander, mem 
nery and orientation. 

Davis, Homer B., Lieutenant (JG), U.S.N.R.F., Assistant to Train 
Commander. 

Orr, M. B., Lieutenant (JG), U.S.N.R.F., Assistant to Train Com- 
mander. 

Grylls, Humphrey M. K., Ensign, U.S. N. R. F., Assistant to Train Com- 
mander. 

Allen, Roger, Ensign, U.S. N.R.F., Assistant to Train Commander. 

Raymond, Philip T., Ensign, U.S.N.R.F., Assistant to Train Com- | 
mander. 

Davis, Winfield. C., Ensign, U.S.N.R.F., Gas Officer and Assistant to 
Train Commander. 

Cheffy, George, Ensign, U.S. N.R. F., Assistant to Train Commander. 

Davis, Parlett L., Ensign, U.S. N.R. F., Assistant to Train Commander, | 

Linhard, Leon J., Ensign, U.S. N.R. F., Assistant to Train Commander. 

LeBlanc, Thomas J., Ensign, U.S. N.R.F., Transportation Officer. 

Primeau, Albert K., Ensign, U.S. N. R. F., Assistant to Train Commander. 

Baldwin, Frank, Lieut. Commander (Pay Corps), U.S.N., Paymaster 
and Supply Officer. 

Stephenson, C. S., Lieut. Commander (Med. Corps), U.S.N., Senior . 
Medical Officer and Gas Officer. 

Morris, Laird M., Lieutenant (Med. Corps), U.S.N., Junior Medical 
Officer and Gas Officer. 

Bugbee, Edwin P., Lieutenant (Med. Corps), U.S. N. R. F., Junior Medi- 
cal Officer and Gas Officer. 

Field, Thomas S., Lieutenant (Med. Corps), U.S.N., Junior Medical 
Officer and Gas Officer. 

Andrews, E. D., Lieutenant (Med. Corps), U.S.N., Junior Medical 
Officer and Gas Officer. 

Carr, George P., Lieutenant (Med. Corps), U.S.N., Junior Medical 
Officer and Gas Officer. 

Eubank, Gerald L., Ensign (Pay Corps), U.S. N.R.F., Assistant to 
Supply Officer. 

Gaffney, Francis L., Ensign (Pay Corps), U.S.N.R.F,, Assistant. to, 
Supply Officer. 

Anderson, Oscar E., Pay Clerk, U.S. N. R. F., Assistant to Supply Officer! 
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Prize Essay, 1917* 
COMMERCE DESTROYING IN WAR 
By Captain L. A, Cotten, U. S. Navy 


Motto: Easy methods; inconsiderable results. 





The science of war as we know it to-day, like all other sciences, 
is the result of progressive development. As war implements 
changed by successive stages from the clubs and stones of sav- 
agery to the high-power guns of to-day the method of using these 
implements necessarily changed also, but the object of war has 
constantly remained the same, namely the reduction of one’s op- 
ponent to such a state of impotence, actual or prospective, that 
he considers it the part of wisdom to submit to the will of his 
enemy. 

Since war ceased to be a general mélée in which one savage 
tribe fell upon another and fought by brute force until one was 
exterminated or enslaved, man has been more and more seeking to 
employ his brains as an aid in fighting. Many have reaped the 
advantage of more effective weapons or a more effective use of 
their weapons, but many more have striven in vain for a short cut 
to sticcess in war—some patent nostrum by which victory could 
be won without taking and giving the hard blows that make war 
so disagreeable. 

In the early ages of human development, sea-borne commerce 
was practically non-existent, but, so soon as civilization reached 
the era of colonization, it quickly became an important part of the 
economic life of the countries that faced the sea, and consequently 
of great importance in war. 

A merchant vessel on the high-seas is particularly helpless to 
resist force, and furthermore constitutes, with her cargo, a con- 


*Essay received by U. S. Naval Institute, December 30, 1916, Published 
without change. 
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centrated form of wealth. The sea offers no facilities for conceal- 
ment, and the lanes of maritime commerce converge in certain 
localities on account of physical features, as islands, straits or 
smaller seas, making the location of merchant ships fairly simple. 
Seeing this, * some ‘seeker for success-in-wat-without- -fighting 
evolved the idea of commerce destroying as the long-sought short 
cut to easy, economical and successful war. | 

He argued iu this way. /: We! will build ships; of less cost than 
heavy men-of-war, and send them out. to prey upon this helpless 
maritime wealth of ourenemy. These ships will infest the regions 
in which his merchant ships converge, and by capturing or de- 
stroying them we will bring him to the verge of bankruptcy, at 
_ the same time enriching:ourselves at his expense. This reasoning 
seemed plausible,’ and: this; means of winning war: on the sea 
appeared tobe! both simple!and economical, and straightway there 
arose a school df adherents, both naval and. civilian,’ though ‘it 
must be said that it dlways appealed with more force to those who 
direct the conduct of war than to those who actually have to exe- 
cute it.) In-any ease; from that day to this, most maritime wats 
have séen commerce. destroying used with varying es of 
insistence. 

. That, great student of naval history, Admiral Mahan, said: 
“ There are certain teachings in the 'school.of history which re- 
main constant,” and it would seém to be not without interest to 
see' what lessons the school of history contains on commerce de- 
‘ stroying ‘in. war, with: special attention to its final result and its 
association, with victory or defeat... Such lessons: should be: of 
particular interest at this time, when commerce destroying is being 
undertaken on an extensive scale and’ a new instrument, the sub- 
marine, is being employed in its service. 

A survey of, the history of commerce destroying will necessarily 
‘have to be very brief to be compassed'in reasonable space, but even 
_$0, we: may: be able to deduce something therefrom of value to our 

country. and jof.interest to, ouirselves., Such a survey may be di- 
vided logically into two parts, i. e., commerce destroying in former 
wars ‘and! commerce destroying in the! present war. By handling 
the, subject.in-this way we!may more accurately gauge the present 
by the known results of the past, and after all, such a survey can 
‘have real value only in so':far as it leads to a clearer under- 
standing in the momentous present. 
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It is not necessary for. our purpose that we go back in history 
for a further period than to enable us to cite sufficient examples 
upon which to base our deductions with reasonable safety. _ By 
the middle of the sixteenth century maritime commerce had risen 
to a position of great economic importance in the national lives of 


several European countries, particularly Spain., Her galleons | 
usually voyaged several together, the, better to defend themselves 


from the pirates and, freebooters of that day, and on their home- 
ward voyages were laden with cargoes, of great value. 

When England under Elizabeth and ‘Spain under Philip went 
to war, partly for “ the glory of God,” and partly for the privilege 
of,trade with America, the Spanish Navy was at the height of its 
glory, while the English Navy had yet to win its distinction, and 
to become imbued with those correct principles of naval warfare 
that for so long have maintained England in her world position. 
At this time England was a comparatively poor country, and first- 
line, men-of-war were expensive, so for some years she made 
direct war on, the commerce of Spain her chief objective, at, the 
same time pillaging and destroying her colonial cities as occasion 
permitted. 

_At first this mode of warfare seemed to meet with considerable 
success, but, none-the-less, when Philip began building and fitting 
out a vast number of fighting ships, England found herself threat- 
ened with invasion, which commerce destroying was powerless to 
stop. Though Drake covered, himself with glory when-he “ singed 
the King of Spain’s beard for him ” at Cadiz, the preparations for 
invasion were, only delayed, not stopped, 

After much delay through vacillation and economy, the English 
began to prepare a fighting fleet, and finally were, able, though 
vastly outnumbered, to “defy the Duke Medina ” and scatter to 
the winds the Great Armada. 

Then it was that the English found that in saving England “te 
invasion by destroying the Spanish war-fleet, they had also greatly 
simplified the problem of trade.with America, and had nyt the 
_ commerce of Spain almost: at their mercy. 

. For fifty years or more after. this, England put her’ seliance:i in 
maritime war in her fighting fleet ; but plausible fallacies die hard, 
and)in the second Anglo-Dutch war the English, showed they had 
only half-learned their lesson.; Charles.II, as usual, was short of 
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money and, besides, the war was waged primarily over the question 
of maritime commerce, so again England made direct war on 
commerce, though several fleet actions took place. In these 
actions the English Navy, while winning no decisive victories, still 
maintained its position very satisfactorily. After the battle off 
the North Foreland, Charles, for purposes of economy, decided 
to put most of his fighting ships out of commission, and concen- 
trate upon commerce destroying. The ineffectiveness of such 
action may be clearly seen, since the Dutch fleet entered the 
Thames River in 1667 and inflicted enormous damage, and 
England was quite willing to come to terms of peace containing 
no advantages for herself, except escape from the then vastly 
superior Dutch fleet. 

England wholly learned her lesson this time, and not since the 
Peace of Breda, signed after De Ruyter’s raid up the Thames, has 
she used commerce destroying as a primary mode of maritime war, 
On the contrary her own commerce has been attacked directly a 
number of times, but nevertheless it has continued to grow until 
it has become greater than that ef any other country. 

France has been the most faithful adherent of commerce de- 
stroying, having used it intermittently in her naval wars for over 
a hundred years. Over and over again it was demonstrated that 
it led to no considerable military advantage, but still she clung 
to it with a tenacity worthy of a better cause. 

In the third and last Anglo-Dutch war, in which France was 
allied with England, each of the powers used their fighting fleets, 
rather than commerce destroying, and finally the Dutch sea power 
was destroyed and with this destruction Dutch commerce was 
automatically toppled from its pedestal of supremacy. 

Again, in the War of the League of Augsburg, we see France 
taking the sea with fighting fleets and England, now allied with 
the Dutch, was partially defeated at the Battle of Beachy Head, 
though the next year Admiral Russell took the sea with a greater 
force than Tourville could gather. However, by skillfully hand- 
ling his fleet Tourville drew the English fleet well out into the 
Atlantic, and during its absence the French light cruisers fell upon 
English commerce and inflicted enormous damage. 

During this campaign, it should be noted, there was no actual 
fighting, and yet the injury to England was considerable. Here 
we probably have the origin of the French belief in the efficacy of 
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commerce destroying as a primary mode of warfare on the sea. 
“Why,” they argued, “have expensive fighting fleets when such 
injury can be done our enemy by cheaper cruisers and privateers.” 
They quite overlooked the fact that their main fleet, by drawing off 
the English fleet in pursuit, gave to their cruisers the temporary 
immunity that enabled them to operate successfully. 

The following year the French fleet was badly worsted at 
La Hogue, but direct war on commerce was continued on a scale 
previously unknown. Gradually, though, as the French Navy 
declined in fighting ships, their commerce destroyers were chased 
from the seas, and with sea control in England’s hands French 
maritime commerce disappeared and its place was taken by 
England’s increasing fleet of merchant vessels. As the disparity 
in fighting ships increased it became progressively more dangerous 
for the French commerce destroyers to go to sea, and more diffi- 
cult for them to make captures even when they could keep the 
sea. 

The part of a commerce destroyer is to destroy merchant vessels, 
not to fight, and consequently French commerce destroyers were 
usually so busy keeping out of the way of English men-of-war that 
they had but little opportunity to ply their vocation. Where the 
lanes of commerce converged, and captures should have been easy, 
England stationed men-of-war more powerful than commerce 
destroyers and the French ships had to seek their victims in more 
sparsely traversed regions, where captures were few. The peace 
terms were most humiliating to Louis XIV, and his comparatively 
successful war on commerce was in no way comparable to the 
military success on the sea of his enemy. 

When the war of the Spanish Succession began Seana: at first 
tried squadron warfare in rather a half-hearted way, but the ease 
and seeming economy of war on commerce again lured her away 
from the true principles of naval warfare. During the first five 
years of the war France captured or destroyed on an average about 
230 English ships per year, but England captured more French 
ships during that time, though her fleet was primarily engaged in 
military operations that were not without great influence in leading 
up to the treaty of Utrecht, so disastrous to France. The indi- 
vidual exploits of some of the French privateering commanders 
were illustrious, but none-the-less the end of the war found France 
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humbled and defeated and English sea power with its protecting . 
wing at its height. 

In ‘the war of the Austrian Succession the naval history of ‘the 
war of the Spanish Succession in effect repeated itself. | France 
started off as though to fight her part in the war on the sea, but 
soon commerce destroying was again the accepted mode and the 
treaty of Aix-la-Chapelle in 1748 restored to France none of the 
concessions made by the treaty of Utrecht. 

‘Inthe Seven Years’ War between'France and England we see 
another deplorable result of seeking an easy mode of warfare, for 
though the French fought on occasion, they were ever on the de- 
fensive—always willing to await the attack of their enemy—rather 
than seeking in aggressive action to deliver the heavy blows nec- 
essary to overcome an enemy, even if heavy blows have to be 
accepted in doing so. They’ seem to have thought that by 
making a pretence of fleet warfare they could impart the element 
needed to make commerce destroying effective as a means of 
bringing their enemy to terms. 

It is quite true that England suffered the loss of many merchant 
vessels, but French commerce was practically denied the use of 
the sea by the. English fleets, and, after all, the percentage of loss 
to the English was small. Her ships were now carrying both 
her’ own normal commerce and that abandoned by France. The 
financial loss to England was scarcely more than a small war'tax 
upon maritime commerce, never amounting to more than 3 or-4 
per cent per year. In the meantime England was taking the 
French colonies one by one, far more than compensating her- 
self in a financial way for.the small war tax, and at the same time 
establishing the foundation of the British Empire. 

The treaty of Paris in 1763 left in English hands Canada, Nova 
Scotia, the Ohio valley, the country east of the Mississippi to New 
Orleans and numerous small West Indian islands, and a navy 
powerful enough to keep them. The practical results of France’s 
war'on English commerce were absolutely without effect when it 
came to: signing the treaty of peace. Comment is unnecessary. : 
‘In the maritime ‘part ‘of the War of the American Revolution, 
France Sswung away from war on commerce and rather consist- 
ently: followed squadron warfare, but the infection of non-ag- 
gressive ‘action was still there ds a legacy from the less rigorous 
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mode of warfare. Still the results of the war were much more 
satisfactory to France than were those in which war on commerce 
had been accorded a more prominent part. 

It is nothing short of, remarkable that the French; after their 
years of failure to attain any material advantage through war on 
commerce, should again revert to it, yet they did no less. In the 
French Revolution the Committee of Public Safety. announced 
“The new system of political warfare that your committee has 
adopted. ...°. All our plans, all our cruises, all our move- 
ments in port and at sea, will have for object only to ravage its 
(England’s). commerce, to destroy, to overturn its colonies, to 
force it finally into a shameful bankruptcy.” ‘That this system 
was termed new, can only be attributed to an utter lack of fa- 
miliarity with naval history in general and with French naval 
history in particular: 

It cannot be denied that for some years many English:merchant 
ships were captured, and it was doubtless a source of annoyance to 
English merchants, but the monetary value of these ships was but 
a very small part of the total expense of war, and during these 
years, despite captures, English commerce actually increased. The 
“shameful bankruptcy ” failed to materialize. As a matter of 
fact the French captures per yeat averaged only from 2.5 to 3.0 
per cent of England’s merchant fleet, which does not seem a ‘very 
heavy war tax. ; 

In the Napoleonic Wars, the French, though their military op- 
erations were directed by a master mind, still hoped to gain some 
advantage through war on commerce at sea. They fought’ sev- 
eral memorable fleet actions, it is true, but they were always the 
attacked, and it would seem as though the hearts of their seamen 


were ever longing for some less violent form of warfare, some: 


easy mode of success, some method of “ making war without 
running risks,” as Napoleon himself said. | For several years after 
Trafalgar, wat on commerce was followed with energy and per- 
sistence, but one by one the French cruisers were sunk, captured or 
wrecked, and their own shipping, lacking the protecting influence 
of fighting squadrons, practically disappeared from the high seas. 

The numerous examples from French history have been cited, 
because for a hundred years there were practically only two naval 
powers, and their modes of conducting warfare were diametrically 
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opposite. England, profiting by the lessons learned from her wars 
with Spain and Holland, took the sea, whether inferior or superior 
in numbers, ready and eager to fight, and her objective was ever 
the fleet of her enemy. France over and over again sought by 
inconclusive maneuvers and commerce destroying to bring her 
enemy to terms. The known results of the various wars indi- 
vidually, and the cumulative total of a hundred years, illustrate 
more clearly than meré words may hope to do, the strength of the 
one method and the weakness of the other. It may be accepted 


as a maxim of warfare that what is worth having is worth fighting . 


for, and easy methods lead to inconsiderable results. 

Only a few more examples of commerce destroying prior to the 
present war will be mentioned, and these only because being less 
remote historically, they are more generally familiar, and because 
one famous example of war on commerce is of particular interest 
to Americans. 

During our Civil War the South, having but few men-of-war, 
used them largely in warring upon the sea-borne commerce of the 
North. Three ships, the Florida, the Shenandoah and the Ala- 
bama, were particularly successful, but the importance of their 
operations has been vastly magnified by the romantic appeal of 
their careers, and the concurrent decline in American shipping 
that has lasted to the present time. 

The Alabama was the most celebrated of these commerce de- 
stroyers, and yet she averaged only three captures per month, and 
the total loss by capture of the commerce of the North during the 
entire war, according to a congressional investigation made soon 
thereafter, was only 5 per cent of the whole, or 1} per cent per 
year. This does not impress one as being an exorbitant war tax 
. on any branch of commerce. That these commerce destroyers 
were able to accomplish even as much as they did was due more to 
faulty methods of commerce protection on the part of the North, 
than to any inherent value in this mode of warfare. 

‘While the commerce of the North was very seriously injured by 
the direct attack upon it, it is generally lost sight of that the com- 
merce of the South was practically prohibited on the high seas by 
the purely military disposition of the Northern fleet. That this 
military, disposition was a most effective factor in defeating the 
South, no one familiar with the history of the Civil War can doubt. 
At the same time it is highly improbable that the total result of 
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the Southern commerce destroyers prolonged the losing struggle 
of the Gonfederacy by so much as one day, nor would the result 
of the war have been different had there been a hundred Alabamas 
—so long as they were used purely as commerce destroyers. 

The permanent decline of American maritime commerce was 
due much less to commerce destroying than to legislative, economic 
and fiscal causes subsequent to the war. 

' In the Spanish-American War neither combatant had a mer- 
chant fleet worthy of the name, and so it affords no examples of 
war on commerce, though our men-of-war, of course, captured 
such Spanish merchant ships as came their way. The war was 
in effect concluded by the destruction of the Spanish fighting 
squadrons at Manila and Santiago. 

In the Russo-Japanese War the Russian division based on 
Vladivostok made several raids on Japanese commerce, in one 
case getting as far down as the entrance to Tokyo Bay, but the 
influence of these raids on the final result of the war was absolutely 
nil. The Japanese refused to draw any part of their main fleet 
away from their strictly military objective—the Russian fleet of 
fighting ships in Port Arthur. 

Even in this mere outline sketch of commerce destroying in 
past wars, it may be seen that certain facts repeat themselves with 
such consistency that we can but conclude that they belong to the 
constant teachings in the school of history.. We see that com- 
merce destroying has ever been used by the nation having the 
weaker navy—weaker in fighting ships, in morale, or in the willing- 
ness to run the legitimate risks of normal war on the sea; that the 


_ Main incentives to such warfare are economy and the longing for 


an easy way to success in war; that the surest way of accomplish- 
ing the ruin of an adversary’s commerce is to destroy the fighting 
force that protects it, rather than to make direct war on com- 
merce; that commerce attacked directly sometimes actually in- 


_ reases in war, when protected by adequate fighting ships prop- 


erly used ; that, at its best, commerce destroying has been able to 
inflict no more than a small percentage of loss on an enemy’s total 
maritime commerce ; that the monetary loss to an enemy. caused 
by attacking her merchant ships has never amounted to more than 
a very small fraction of the cost of war; that an enemy country 
has never been brought to the verge of bankruptcy through at- 
tacking its commerce; that war on commerce has never produced 
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concrete results of moment tending to reduce an adversary toa 
state of impotence ; and finally that commerce destroying has'con- 
sistently beén practiced by the nation that was, sooner or later, 
defeated in the essentials of the wars in which this form of warfare 
was employed. 

It is hardly within the bounds of reason that the foregoing 
clearly discernible facts should have been merely coincidental, 
There must ‘be some reason for the results, and when these results 
are similar again and again this reason must be fairly constant, if 
not fundamental. The results in war are after all the essential 
things, and when a mode of warfare fails to produce results the 
reasons for its adoption cease to be of particular interest. 

So it is beside the question to advocate commerce deéstroying 
in waf‘on account of its original economy, for on the whole its 
operation is very uneconomical, looking at the war as an entity 
rather than as a number of parts; it is of no moment to state that 
war on commerce will teduce an enemy to bankruptcy, since it has 
never done so; it is futile to the extreme to employ such warfate 
hoping to win victory thereby, since the history of a hundred and 
fifty years and more show it to have been ever associated with 
defeat. — 
It is not intended that the conclusion is to be drawn that the 

final results of the’various wars were absolutely determined by 
the types of naval warfare employed, but beyond question the 
successful use of sea power did have a great influence in each case, 
and direct war on commerce does not seem to be the most advan 
tageous use of sea power. Since the war is conducted by force 
it must be terminated by the destruction of force, and so far fo 
easy method of accomplishing this has been evolved. 

War on commerce has its uses, for it annoys and weakens an 
enemy, but as a primary, peace-compelling undertaking it does'tot 
produce military advantages of importance. The best way for’ 
combatant nation to protect its own commerce and at the same 
time drive the commerce of its enemy from the sea, is to destroy 

‘the fighting ships of that énemy. ' That much is certainly true if 
we are to accept the lessons of history up to the present time, and 
we are safe in assuming-that it will remain true until basic condi- 


tions have changed or some new method or instrument in’ com 
merce destroying is utilized that fundamentally sabes + 


problem. 
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It may be’ well to inquire here if there is any property, of sub- 
marines that indicates that their use. as commerce destroyers 
changes, toany great degree, the general problem of war on com- 
merce as practiced by various nations fora hundred and fifty years. 
From a superficial examination it would seem as though such were 
the case; but upon deeper inquiry the effectiveness of the sub- 
mafine'as a commerce destroyer is found to be much more ap- 
parent than real. The ability to submerge is an advantage in that 
itaids in concealment and protection, but at the same time it enor- 
mously decreases vision and speed, both very essential for 
effective commerce destroying. 

On account of the physical limitations of ‘submarines they are 
easily injured or disarranged and a slight injury or disarrange- 
ment may be fatal. Compare the relative effect on a submarine 
and on a fast cruiser of to-day or a fast frigate of the past, of a 
shot hole, or a steel net or slight disarrangement in motive power, 
and the limitations of the submarine as a commerce destroyer are 
at once apparent. The ease with which she may be damaged 
even by a merchant vessel, very materially limits her ability to 
board and determine the character of a suspected vessel; and in 
even moderately heavy weather she is badly handicapped in every 
way. The size of crew carried by a submarine makes it impracti- 
cable ‘for her to send in prizes under prize crews: ‘She ‘can only 
destroy her prizes. Thus while she can subtract from the wealth 
of herenemy, she cannot add to that of her own country. A:com- 
merce destroyer has always to keep careful watch for two things— 
her prey and her enemies, to''capture the one’ and to ‘evade the 
other. To enable herself to evade, the submarine has necessarily 
to reduce her ability to capture. Certainly up to the present the 
submarine has not demonstrated that it has changed funda- 
mentally, or even’ in marked degree; the problem of commerce 
destroying. ; Silt 
"The general non-military opinion as to the effectiveriess of the 
submarine as a commerce destroyer is latgely due'to the fact that 
subtiarine exploits have been considered by the newspapers to 
have great news value and have been featured because ‘the stub- 
Martine was a. new instrument of war, its employment in com- 
merce destroying was unexpected’ and its humanitarian sidé gave 
to it an interest that its military accomplishments did not warrant. 
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If financial loss be made sufficiently great and sufficiently wide. 
spread to bring suffering or extreme deprivation upon many indi- 
viduals it may have military effect by damping the general zeal for 
war or even by arousing a willingness to make great concessions 
for peace. In the case of the financial losses here considered, we 
have seen that the very interests that suffer the losses are the ones 
that to a certain degree have these losses compensated. In this 
age maritime losses are very generally distributed by means of jn- 
surance, and there are no indications of real suffering brought on 
by maritime losses at sea. 

The effect of this form of warfare on the morale of those prac- 
ticing commerce destroying is, of course, speculative, but it is 
highly probable that a navy that systematically practices war on 
defenceless merchant ships almost exclusively for any length of 
time will deteriorate in those characteristics that distinguish virile, 
courageous, manly naval personnel. When the French Navy was 
for so long practicing direct war on English commerce, the morale 
of her navy was at its lowest ebb. That this was not racial is at 
once apparent when we recall that during this same time the morale 
of the French army was above reproach. 

We know that heroic action develops the capacity for heroic 
action, and the development of military character is very largely 
dependent upon the natyre of the service one is required to render, 

Though possibly not strictly within the scope of our inquiry, it 
may be of interest to note that friction with neutrals is one of the 
historic corollaries of war.on commerce. It is not difficult for one 
warring on the commerce of an enemy to convince himself that an 
occasional attack on a neutral will produce results of benefit to 
his country, and, such attack is so easy, and resistance so futile. 
Of course, such attacks may be of use in specific instances, but the 
- resulting resentment of the neutral, if nothing more, is bound to 
react to the advantage of his enemy, particularly if that neutral is 
of importance in the family of nations. Especially in this day the 
good will of neutrals is an asset of considerable importance toa 
belligerent, and war on commerce is a very likely way of alienating 
such good will. 


Nore.—Various naval authors have been consulted in preparing the first 
part of the above, particularly Mahan, Darrieus, Daveluy, Corbett and 
Thursfield. 
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DETERIORATION OF STEEL PROPELLER SHAFTING 
By ComMANDER C, H. J. Keppier, U. S. Navy 





A remarkable instance of pitting of steel shafting after only 
seven months’ service was disclosed recently upon the docking of 
the U. S. S. New Orleans at Navy Yard, Boston. The New 
Orleans is one of the older types of protected cruisers, of about 


- 3400 tons, and is sheathed with copper. About the middle of 


July, 1917, the installation of new propeller shafts was com- 
pleted at: the Navy Yard, Puget Sound, but the urgent war re- 
quirements did not permit encasing the steel shafting with the 
usual composition .sleeve. The tail, shafting, a hollow steel 
forging 133” at its greatest.dianieter, has a section 30’ 8” long 
between the end of stern tube and forward edge of strut bearing, 
which except for the protective coats of paint was directly exposed 
to the sea water. 

Upon examination in dock on February 16, 1918, the surface 
of both shafts was found to be covered with ianumerable, deep, 
irregular pits, some areas of from 10 to. 16 square inches and from 
}” to }” deep (see Fig. 1).. Near the struts and stern tubes, under 
the fair-waters, positions, nearest the copper shezithing of the hull, 
were found the deepest and most numerous holes. The steel fair- 
waters were honeycombed with large holes and the zinc plates had 
entirely disappeared (see Fig. 1). A black oxidized metallic sub- 
stance in the deepest pits was removed with scrapers.and had the 
consistency and appearance of soft putty mixed with lampblack. 
A chemical analysis of this matefial gave the following: 

(a) Ferrous Oxide, 35.3%. 
(b) Ferric Oxide, 30.5%. Poy age 
(c) Loss on Ignition, 16.0%. 
(d) Undetermined, 18.2¢. 
Ferric Oxide is probably FeO to Fe,O, after exposure to air: 
FeO is probably hydrated Ferrous Oxide. 
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After consultation by telephone with the Bureau of Steam En: 
gineering, the following treatment was undertaken: 

(e) Shafting wire-brushed and sand-blasted down to bare 
metal. 

(f) Filled all deep pitholes with smooth-on. 

(g) Wrapped with layer of Okonite waterproof tape— 
turns applied opposite to ahead rotation of shaft. 

(h) Coated with shellac. 

(i) Wrapped with layer of adhesive friction tape. 

(j) Coated with shellac (see Fig. 2). 

(k) Painted with one coat of anti-corrosive paint. 

(1) Painted with one coat of anti-fouling paint. 

The general dimensions of the tail-shafting, together with their 
areas of greatest deterioration, are shown in Fig. 3. 

As a performance of .war emergency, the whole operation of 
cleaning and preservation was accomplished in twenty-five hours 
of continuous work, 

Upon re-examination of the propeller shafting in dry-dock on 
28 June, 1918, it was found that the corrosion and pitting had not 
progressed over the condition existing in February. As a further 
protective measure, the following additional operations were 
carried out: 

After the coat of anti-corrosive paint, mentioned under (k) 
above, the shafts were parcelled with canvas sheeting soaked 
in tallow. They were then served with housline, taking half 
hitches every four or five inches so as to prevent unravelling in 
case the housline was cut at any point; finally a coat of molten 
pitch and tallow, two parts pitch and one part tallow, was applied 
to complete the protective jacket. 
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BALL BEARINGS 
By Lieut. ComMANpDER H, D. McGuire, U. S. Navy 





PREFACE 


“Where do we go from here?” is an expression characteristic 
of what we of the navy subconsciously are asking ourselves as 
life unrolls its phase of duties ashore and afloat. Very often we 
must unceremoniously change from an operating to a designing 
engineer. Naturally, in such changes we find “ nuts to crack.” 
If they are covered by good technical writings we are fortunate ; 
if not, it’s a case of dig. That’s when we wish some one had 
blazed the trail with some notes, no matter how meager. 

Duty, not long ago, brought me face-to-face with the necessity 
of determining upon the type of ball bearing to choose for cer- 
tain high-speed instruments. This was the “nut to crack.” 
From notes made in the investigation of the subject, certain gen- 
eral principles, upon which the theory of ball bearings depends, 
became apparent, and these are presented in the following para- 


graphs. 


It is understood in a general way that the purpose of the ball 
bearing is to reduce friction. What else we may expect of it 
is rather hazy. If the question is asked, “ Why are there dif- 
ferent types of bearings?”, can we answer intelligently? What 
would be the answer to these questions with reference to ball 
bearings for a certain machine? 

1. Size of bearing required. 
‘2. Type of bearing. 

3. Accuracy of bearing. 

4. Kind of lubricant. 

5. Methods of lubrication. 
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A little investigation shows that the subject is one that is a 
profession in itself; consequently, this subject is taken up, not 
with the idea of writing a treatise on ball bearings, but with the 
idea of noting certain general principles upon which the theory 
and practice of ball bearings depend. 


DEFINITION—PUR POSE 


A ball bearing is a bearing, device consisting of hardened balls 
and ball paths. (See Sketch 1 for names of parts.) This design 
reduces friction of motion as compared with ordinary surface 
bearings, because: 

1. Reduction of surface of contact. 
2. Bearings consist of accurate spheres rolling in accurate 
paths. 

Surface contact is reduced, as the ball has either two or three 
points of contact with the races instead of large surfaces in’ 
contact. 

The reduction of friction, as claimed for accurate schol 
rolling in accurate paths, may be illustrated by comparing the 
friction of running a motor-car on a smooth asphalt pavement 
(smooth path) with same on mud road (no defined path). 

The friction coefficient of a well-made annular ball bearing ‘is 
from 0.001 to 0.0002 of the load referred to the shaft diameter 
and is independent of speed and load. 

The ball bearing, therefore, has the following advantages over 
plain bearings, viz. : 

1. Reduction in friction. 

2. More adaptable to high-speed work because of 1, 
3. Less vibration because of accuracy, 

4. Occupies less space along the shaft. 


_HISTORY 


Ball bearings in modern use date from introduction of the 
bicycle. This brought in the adjustable cup and cone. (three- 
point contact) type. Under the demands of greater load resis- 
tance and reliability the two-point contact type, without adjust- 
ability, was evolved for use, carrying loads of from a few pounds 
to many tons. 
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SIZE OF BEARINGS 


The ball diameter determines the size of the bearing. The 
load a bearing can carry depends upon the size and number of 
balls and the speed of rotation. Races must be heavy enough to 
carry the balls at their designed load without deformation, 

As the load is taken up between the races by the balls it can 
be readily seen from Sketches 1 and 2 that the carrying capacity 








° 
SKETCH 1. SKETCH 2. 


of the bearing must depend upon the strength of the balls and 
the number of the balls. This is expressed by formula: 

L=Knd? in which 

= Load capacity in pounds. 

n=No balls. 

d=Ball diameter in 4 of an inch. 

K=Varies with the type of bearing; also with material and 
speed. The radial load up to 2000 r. p. m. is unaffected 
by speed. Above that speed the radial load sharply 

_ increases, 
The strength of a ball depends upon. its size (diameter) and 
is expressed by formula: 
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W =}nd?S? +E. 
d=2VWE =xS*. 
S=Maximum safe unit stress of material. 
d= Diameter of ball. 
E=Modulus of elasticity. 
W =Load. 
The strength of a bearing can be increased by increasing the 
number of rows of balls. 


TYPES OF BEARINGS 
Ball bearings are of many types, each of which has its 
champions to sing its praises. There are certain sound reasons 
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why there are different designs or types of ball bearings. These 
may be enumerated as follows: 

1. Duties. 

2. Method of assembly. 

3. Method of ball spacing. 

4. Method of alignment. 

5. Number of rows of balls. 


DUTIES 
The following is the division made according to duties, viz.: 
(a) Radial bearings. (See Sketch 2.) 
(b) Thrust bearings. (See Sketch 3.) 
(c) Combined radial and thrust bearings. (See Sketch 4.) 
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In radial bearings there can be a slight variance in size of balls, 
depending on the accuracy required. 

In thrust bearings, variance 0.001”. or above in ball diameter 
seriously affects the bearing, because the whole load is taken up 
by the large ball, tending to fracture the races at point of con- 
tact. Careful selection of balls is consequently essential in this 
type of bearing. 

METHOD OF ASSEMBLY 


The following divisions are made according to method of 
assembly, viz. : 
(a) The open type. 
(b) The closed type. 
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The open type bearings are of several kinds, with the principal 
differences in refinements of retainers, races, etc. The general 
divisions of this type are: 

(a) The box or square bearings, as shown in Sketch 7. 

(b) The cone bearing, as shown in Sketch 5. 

(c) The retainer bearings, as typified by the Norma bear- 
ing. (See Sketch 6.) | 

The closed type are of several kinds, the difference being in 
method of filling balls in races. The general divisions under this 
type are: 

(a) Slotted (interrupted race), and 
(b) Non-slotted type (uninterrupted race). 
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The slotted types’ (interrupted race) are of two kinds, viz,: 
(a) One race slotted. (Sketch 9.) 
(b) Both races slotted. (Sketch 8.) 

These ‘types may be either full ball or retainer types. This 
type of bearing cannot take end thrust, as balls tend to ride over 
slot edges; and this type cannot be disassembled without tending 
to wear the slots into the ball paths. 

The constant for the. carrying capacity of bearing with one 
race slotted is K=5, 2000 r. p. m. in formula L= Knd?, 

The constant for the carrying capacity of bearing with both 
races slotted is K=2.5, 2000 r. p. m. in formula L=Knd’, 

The non-slotted (uninterrupted race) types differ in design in 
the method of filling, and are divided into three principal types: 

(a) SKF self-aligning bearing filled by means of retainer, 


(b) Fafnir type in which races are tapered so that the balls 7 
may be entered by springing the races apart. (Sketch® 


LI.) 


that six balls:can be entered by springing the races, as 
shown i in Sketch 10. 
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‘METHODS OF BALL SPACING 
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(c) Hess-Bright type in which the race diameters are such / 


wh 


- There are two methods of ball spacing, the non-retainer type — 


and the retainer type: 

_ The non-retainer type or- full ball type is a bearing in which 
centrifugal force is depended upon for spacing the balls. In‘ this 
type the race is filled with balls, so that there is a space of about 
one-fourth, (4) thé ball diameter between any two. balls when 
they, are forced apart.. Centrifugal force tends to keep the ball 
spaced when the bearing is in operation at high speed; but, due 
to there being no, retainer to cushion balls and reduced vibration, 
this type is noisier than the retainer type. | It is generally con- 
sidered that this type of bearing is undesirable for high-speed 
work where great accuracy is necessary, but in actual practice 
this type is efficient; examples, torpedo gyro, Sperry gyro-com- 
pass,'Fafnir bearing., It makes a better bearing for slow speeds 
with great weight, for according to the formula for carrying 
capacity of a bearing, it will be noted that the greater the number 
of balls the greater the carrying capacity of the bearing. 
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SKETCH 10. 
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The retainer types differ in the design and construction of the 
ball retainers. 

Construction—The retainers may be either a built-up retainer 
or a solid retainer. There is not much choice between the two 
when comparing well-made samples of each. 

The material used in manufacture of retainers does make a 
great difference in the life of the bearing. Retainers are made 
of the following materials: Steel, grey iron and bronze. Steel 
is good for low speeds and low heat. At high speeds, it loses its 
temper and breaks up, thus ruining the bearings. Not considered 
good for high-speed work. Grey iron is better than steel for 
high-speed work, but is not in any way. as efficient as bronze for 
high-speed work. Bronze is considered the best material for 
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SKETCH 12. 


retainers. It is less noisy than retainers of other material, has 
longer life and makes a successful retainer for high-speed work. 

Design.—The design differs in the method of spacing the balls. 
To space the balls, the retainers must touch the balls at some point 
or points. All points on the surface of the balls traveling about 
the race have either motion of translation or motion of rotation, 
or both. The axis of the ball at right angles to the plane of the 
race (plane-of translation) has but one motion, ¢. e., translation. 
Therefore a retainer touching only at the axis of rotation of the 
ball will cause less friction from contact with the ball than a 
retainer touching at any other point. 

The type that spaces balls by touching at points A and B, i. ¢., 
points other than axis of rotation, is objectionable, because it 
causes friction (heat) and tends to shorten life of bearing by 
wearing retainer, the particles of which, tracked into races by the 
balls, destroys the concentricity of the bearing. 
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The type that spaces balls by holding them at axis of rotation, 
i.e., at’ points ‘C and D, is, therefore, the most approved ' type, 
because there is a minimum of wear and friction. | 
In’ general, it is better, if design allows, to use the spaced ball 
type instead of full ball type; if necessary, increase'size of balls 

and decrease number to within practical limits to perform duty. 

The disadvantages of the full ball type are: 

‘4 te Increase of friction. 
2. Increase of cost (more balls). 
3. Increase of noise of operation. 
4. Increase of lubrication needed, because there is nothing 
to retain the oil in contact with balls, as in case of re- 


tainer bearing. 
c— p  MeTION 
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SKETCH 13. 





METHOD OF ALIGNMENT 


‘There are, in reference to alignment, two types of’ bearings, 
viz., the non-aligning and the self-aligning bearings. 

The non-aligning bearings are the ordinary types of bearing 
whose races must be in the same plane to operate without binding. 

The self-aligning bearings are the)types of. bearings which 
allow. certain freedom of movement ef the races independent of 
each other without binding’. % 

There are two kinds of self-aligning bearings: (a) Cone and 
cup type; and (b) the SKF type. (See Sketch 5 for cone and cup 
type.) 7 

It will be noted that outer race of SKF bearing is ground on 
a radius from the center of the bearing and the balls ride’on the 
inner race on this radius so that thé planes ‘of the two races do 
not have to coincide for proper operation. Of' these two types 
the SKF is the better. It does not have to be adjusted for ball 
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clearance when installed and is a successful high-speed bearing. 
Generally speaking, the cone and cup type of bearing is not con- 
sidered a good bearing, because of frictional resistance, of three- 
point, contact! and difficulty in making accurate adjustment of 
bearing on the shaft. 


NUMBER OF ‘ROWS OF BALLS 


In order to increase the carrying capacity of bearings without 
increasing the size of the bearing radially, the multiple race type 
is adopted. For practical purposes the races are seldom more 
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S.K.F BEARING 


SKETCH 14. 





than doubled, because of increase of frictional factor and the 
practical difficulty of. manufacturing double races exactly simi- 
lar; for over-sized balls, or races out of parallel, throw. whole 
weight on one side. 
Accuracy.~The accuracy of the bearing depends on the ac- 
curacy of the balls and races. ; 
Balls.—Bails for ordinary’ commercial work are accurate to 


Le ee Sere ee ee oe re 0.0025” in diameter. 
MNES BEC USe. ids ob kbp ots. 0 dees 0.001” to 0.002” in diameter. 
High duty or special ............... 0.0001” to 0.00005” in diameter. 


i. e., the difference between the greatest diameter and the least 
diameter. : 

_. Races.—The accuracy of races or completed ball bearings for 
ordinary commercial work are from 00.0015” to 0.00015”, eccem- 
tricity. t oalt 
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ACCURACY OF BEARINGS 

By tolerance in bearings we mean’ the measured variations 
allowed in bearings. The dimensions are ‘as shown in Sketch 15. 

“The tolerances in these measurements would be expressed as 
plus or minus so many thousandths or hundredths of an inch or 
millimeter, as the case may be. 

These measurements can be made accurately by plug gages and 
snap gages. 

End Play.—By rigidly ‘securing the outer race the movement 
of the inner race in line with the bore can be measured. The 














SKETCH I5. 
A=Bore. 
B = Outside diameter. 
C= Width of bearing. 
D= Ball diameter. 


‘toleratice for end play must depend upon duty to be performed. 
For instance, the bearings of a gyroscope should not have any 
end play, as end play would change the horizontal balance, while 
end play of a few thousandths of an inch would not make any 
difference in a generator. 

_ Eccentricity—By placing a bearing in a measuring machine, 
such as is shown in Sketch 16, the total’ movement of the shaft 
caused by the inequality of the races and balls of the bearing 
being tested will be indicated bythe movement of the needle: of 
the measuring instrument. The total movement of the needle 
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during a complete revolution of the shaft is the eccentricity 
measured in thousandths or ten thousandths, as the case may be. 

There are bearings of all degrees of tolerances on the market 
from poorest grade bearing, such as is used in baby carriage 
wheels, to the highly specialized bearing, such as is used in gyro- 
scopic wheels. The degree of perfection is also an indication of 
the price, so that it behoves the designer to get the proper bear- 
ing for the work; i. e., be satisfied when he gets a bearing that 
runs smoothly and does not wear out quickly. 





SKETCH 16. 


In determining the tolerances of ball bearings for a certain 
machine, bear in mind the following: 


a. 
2. 


3. 


Avoid vibration, as it shortens life of bearing. 

Vibration is caused by inaccuracies of races or balls. 

Vibration is caused at high speed by dynamic unbalance 
of the load. 


. That perfect bearings will vibrate with load dynamically 


unbalanced. 


. With inaccurate bearings, the higher the speed the grater 


the vibration. 


. That the proof of the scleztion is a smooth rufning 


bearing. 


. The life of a bearing depends on the quality of the. races, 


balls and. retainer—a. breakdown in any one of which 
will destroy the bearing. | 








MASTER BEARING 
ECCENTRICITY =ZERO 














BALL BEARINGS ; 985 


KIND OF LUBRICANT 


Oil is the greatest friend, and dirt the greatest enemy of the 
ball bearing. 

The lubrication of a ball bearing is absolutely necessary. A 
thin film of oil has by practice given the best results. Too much 
oil causes friction, but the heat is carried off by the oil and im- 
mediate bad results do not arise from this source. The main 
objection to too much oil is that the oil becomes broken down 
rapidly, thus losing its lubricating qualities, which entails loss 
of money and labor. Too little oil results i in friction and damage 
to bearing by over heating. 

Two general kinds of lubricarit are used: Grease and oil. It 
is necessary that either kind be chemically neutral, to prevent rust- 
ing of bearing. 

Grease is used where it is necessary to close in bearing with 
no chance of oiling. -This method is used in high-speed grind- 
ing machines of. 30,000 r. p. m. 

Oil is probably the best lubricant.. A light grade oil, such as 
Arctic engine oil, has proven successful in medium and high- 
speed machines. It has good chemical qualities and can stand 
temperatures to 400°. F. One thing that must always be kept in 
mind is that the lubricant met be kept clean, as. dirt pampces 
life of bearing. 


METHODS OF LUBRICATION 


There are many methods of lubrication. With grease in use 
the bearing is packed in grease. With oil lubrication the lubricant 
is transferred to the bearing by surface attraction (wick method), 
by splash or by oil rings. 

The wick method is the most efficient, as the oil flow can be 
accurately determined by the number of strands in the wick and 
all oil reaching the bearings is filtered. The wick should not 
touch the moving parts of the bearing, otherwise the filtering 
feature is destroyed, as lint would be carried into the bearing. 

Oiling rings and splash system have two-disadvantages: Firstly, 
they break up the oil, thus shortening its life; and secondly, they 
do ndt filter the oil and tend to flood bearings with oil sediment 
and chips from oil rings. 
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SUMMARY 


In summation, the points to be borne in mind.in reference to 
choice and use of bearings are: 
1. A ball bearing has less friction than ordinary bearing. 


2. 
3. 
4. 
5» 


6. 


10. 


II. 


12. 


13. 
I4. 





Two-point contact bearing best. 

For high speed use retainer type bearing. 

For low speed, heavy load, use full ball type bearing. _ 

Slotted type bearing objectionable where there is end 
thrust. _ 

Double or multiple row bearings not so satisfactory as 
single row bearing. 

Use bearings with 300 or 400 per cent safety factor. 


. A well-made bearing of good material will give a long life. 
. The tolerance of bearing must be determined by the 


amount of vibration allowable. 

Long life for high-speed bearings depends on load and 
accuracy of bearing. 

Radial bearings should not be subjected to more end 
thrust than 1o per cent of designed load capacity. 

Use self-aligning bearings where perfect alignment is 
not essential. + DS 

Lubrication of ball bearings is necessary. 

Too much oil is better thantoo little oil.- 

Wick oiling best. 

















[coPpYRIGHTED] 


U.S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





THE ELECTRICAL DIVISION ABOARD SHIP 
By Lieut. ComMANDER ALEX. M. Cuartton, U. S. Navy 





The electrical division aboard ship has grown, like Topsy, 
without much fathering or mothering until very recent years. 
_It is the purpose of this article to trace the growth of the elec- 
_trical. personnel aboard ship from its beginning to its present 
organization, which is believed to be the logical and ideal one for 
the proper performance and upkeep of the electric plant. 

Electricity for lighting purposes was first introduced on a 
man-of-war in 1883, when the U. S. S. Trenton was equipped 
with an Edison lighting plant. Before this time electricity sup- 
plied by batteries had been used for call bells and annunciators, 
and small hand-generating sets for the firing of torpedoes 

(mines) and guns. The power of these devices was, of course, 
negligible. 

The dynamo of the Trenton was installed at the navy yard, 
uUNew York, under the cognizance of the Bureau of Navigation, 
although the Bureau of Ordnance agreed to pay half the cost 
of the labor and material to fit the dynamo engine with steam 
~and exhaust piping. The cognizance ‘of ‘the Bureau of Naviga- 
tion over electrical apparatus was established even before electric 
lighting had been installed on any naval vessel. 

. It (the Bureau of Navigation) shall furnish signal lights, running lights 


and standing lights on board vessels, including electric apparatus for light- 
-ing purposes——General Order 293, March 30, 1882; 


The rating of electrician was established in Novettibiér: 1883, 
shortly after the Trenton’s plant was completed, at a rate of 
‘pay of $50 per month. (General Order 310, November 17, 
*1883.) After being in existence two months, however, the rat- 
ing was abolished (General Order 315, January 5, 1884). 
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As men trained for seamen gunners at this time received in- 
structions at the torpedo station, Newport, in electrical matters, 
it was apparently decided that a special rating was not -neces- 
sary for the upkeep of the plant on the Trenton. The engine 
and dynamo of this plant were very ruggedly built and required 


little attention. Reports made during the year following their — 


installation say nothing of engine or dynamo trouble. 

The office of Naval Inspector of Electric Lighting was estab- 
lished in January, 1887. Lieut. Commander R. B. Bradford 
was the first inspector. He had performed much the same duty 
for some time previous, and as executive officer of the Trenton 


had supervised her installation. 


During this early period, while niet were being installed 
for lighting purposes by the Bureau of Navigation, the Bureau 


- of Ordnance was also installing dynamos for use with search- 


lights. The searchlights were operated from series-woynd 
machines giving about 50 volts, and the incandescent lamps’ from 
shunt-wound machines giving various voltages from 70 to 110. 


. With, the introduction of the compound-wound: dynamo, both 


searchlights and lamps could be operated from the same machine. 
The divided cognizance (ordnance and navigation) brought in 
various types of dynamos, engines and appurtenances, and it soon 
became apparent that one bureau should have the cognizance of 
all electrical material. 

This was done in 1889 when the Bureau of Equipment and 
Recruiting was given cognizance of all electric appliances aboard 
ship. 

The responsibility for the care, preservation, cAistiinay and 


working of all electric apparatus on board ship rested with the 


navigator,. He had seaman gunners and gunners’ mates to stand 
watch on the dynamos and repair the circuits. These men were 
given a certain amount of instruction in electricity at Newport, 
but they did not specialize in that subject. 

The need for specially trained men became apparent as elec- 
tricity, was extended to other uses besides lighting, such as sig- 
nal sets, interior communication and telephone. 


On account of the steadily increasing demands upon the electric plant 


of a ship and its consequent extension to meet the requirements, the:care » 


and attention necessary for efficiency is also growing. In view of this fact, 
it is respectfully recommended that the rate of electrical machinist be 
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established with adequate pay that will compensate and attract suitable 
persons, and that the rating be open to any enlisted man who possesses the 
necessary qualifications——Report of Naval Inspector of Electric Lighting, 


1890. 

This recommendation was continued without success, how- 
ever, until 1898, when the ratings of chief electrician, electrician 
ist class, and electrician 2d class, were established, with monthly 
rates of pay of $50,45 and $35, respectively. 

Eyen in the early nineties it was believed that an officer should 
be in charge of the electric plant, and the midshipman aid to-the 
navigator was sometimes given charge of the installation. As 
he frequently had no more than the most rudimentary knowledge 
of electrical principles, his supervision amounted to little. So 
the plant limped along under the gunner’s gang, which consisted 
of men with little or no theoretical knowledge. With engines and 
dynamos which were rugged and required little upkeep, and with 
the only apparatus outside the dynamo room consisting of lamps 
and call bells, this organization was able to keep the gc 

working. 

With the. introduction of motors aboard ship, the situation 
was changed, and we find in the report of the Naval Inspector 
of Electrical Appliances (1898) : 


As the Gheictite plant of the modern battleship has increased to such’ 


an extent that it requires the constant superintendence of an officer, I have 
to recommend that this ‘duty be assigned to a junior officer who can devote 
his whole time and attention to the care and preservation of the plant. 


And in 1899 the chief, of the Bureau of Equipment (Admiral 
Bradford) recommended to the Secretary of the Navy: 


~ It is respectfully urged that the time has arrived when it is necessary to 
detail a larger staff to take charge of electrical appliances on shipboard. 
At least.one lieutenant and a warrant officer, in addition to a number of 
petty officers, should be exclusively employed for this duty as in foreign 
navies. At present no officer is detailed for this duty alone. The power 


_-now developed in the larger ships is . . . . almost equal to that developed 


' bythe motive steam machinery in the ships 30 years ago, when a large staff - 


of engineer officers and others were thought necessary for its care. In 
addition, the appliances used in electrical installations are delicate and 
require a high order of intelligence and technical knowledge. 


It was at this time that the Kentucky and Kearsarge were 
being built with 350 kilowatts generator capacity, and electri- 
cal appliances calling for 661 kilowatts. These appliances, in- 
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cluded turret motors, ammunition hoists, boat cranes, deck’ 
winches and ventilating motors. In addition to there being 
this great amount of new gear, the ship had a rather compli- 
cated three-wire system for distributing current. 

The Bureau of Equipment was much concerned. with the con- 
stantly increasing demands for repairs.and renewals to the elec-. 
trical outfits of ships. Ships were not long self-sustaining elec- 
trically without extensive dockyard work. After the abandonment 
of the course in electricity for officers at the torpedo station, 
all official progress towards educating officers in electrical matters 
ceased. No instruction of practical value was given at the Naval 
Academy, and we find battleships going into commission with 
extensive electrical plants and no skilled personnel to care for 
them. ee 

In. 1899, schools of instruction were started. The course for 
officers was re-established at Newport, and a school for enlisted 
men at. the navy yards in New York and Boston. The follow- 
ing year the school at Boston was discontinued, and a_ school 
established at Mare Island. These men were taught the ‘rudi- 
mentary principles of electricity and had practical work with 
electrical machinery, in addition to work on ships under. repair. 
Most of these men when they finished the course of instruction 
were eligible for rating as third-class electricians. The course 
for officers, held during the summer, was of an elementary char- 
acter and merely touched on a variety of electrical subjects. 

In 1900, it was recommended that the rade of warrant elec- 

trician be established and that warrant electricians be assigned to 
duty in connection with electric plants of battleships and armored 
cruisers, 
_ Nothing was done toward creating a grade of warrant elec- 
tricians until 1912. In that year, candidates for gunner were 
divided into two classes: those fitted to specialize in ordnance 
and those fitted .to specialize in electricity. Before this time (as 
early as 1905) electricians had been warranted as gunners, but 
no effort was made to detail them for electrical duty only. There 
is no doubt that the warrant rank of electrician and chief elec- 
trician should be established: The present rate of electrician 
should then ‘be changed to that of electrician’s mate to conform 
to other ratings in the service. 
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Until very recently the electricians have not been gathered 


together in an electrical division. Watch bills of ships in com- 
' mission during the last 20 years generally show the electricians 


assigned to the powder division, although sometimes they were 


“put in the navigator’s division, and sometimes split up among the 


various deck divisions. 
As the powder division was made up of odds and ends of 


the complement who were put there because of their stations 


at general drills, no particular attention was paid to the electri- 
cians as electricians. The powder division officer had no cogni- 
zance of the electrical machinery, and his only interest in electri- 
cians consisted in mustering and inspecting them. The navigator 
was too busy with his other duties to pay much attention to electri- 
cal matters, and the efficiency of the plant depended on the gunners. 
Neither the gunner nor the electricians were skilled mechanics, 


“and there was usually friction when it came to getting work done 
“by the engineer’s force ori the dynamos and dynamo engines. 


So the electricians renewed gaskets, packed valves and fitted 


bearings as well as they could most of the time, rather than call 


on the engineer department. It is astonishing that the plants 
held together as well as they did. 
The establishment of the postgraduate school at Annapolis 


in 1909 opened the way for the navy to obtain officers with 


special electrical training. Although it was stated at the time 


_ of the establishment of this school that its object was the obtain- 


ing of designing engineers and not operating engineers, yet there 
is no doubt in the service that the gradual outflow of electrital 


‘engineets from the postgraduate school has helped and will help 


the efficiency of our electrical machinery. 

The navigator remained in charge of the electrical plant aboard 
ship until 1911, when correction No. 15 to the 1909 regulations 
was published. By this “the ordnance officer is the officer de- 
tailed by the department to have supervision over and be responsi- 


Die for . . . . the electrical installation under the cognizance of 
‘all bureaus outside the dynamo rooms, including the wireless 


telegraph outfit. His responsibility as to the care, preservation 
and efficiency of the electrical installation begins at the dynamo- 
room bulkhead and embraces all electrical apparatus fittings and 
appliances outside the dynamo rooms.” At the same time the 
senior engineer officer was made “ responsible for the preserva- 
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tion and efficient working .. . . of the dynamo engines, genera- 
tors and appurtenances, SN ocluding all electrical apparatus and, 
accessories contained within the dynamo rooms.’ 

This change was brought about by continued demands of re 
electrical force upon the engineer department for repairs and 
overhaul of the dynamos. 

The electricians were not competent to make proper repairs 
on the dynamos and each item of work had to be handled by a 
request of the navigator to the engineer officer. 

The engineer officer did not want to transfer machinists to the 
navigator’s division (when there was one) or to the powder divi- 
sion, The simplest way out seemed to be to transfer the dynamos 
and their auxiliaries to the engineer department and make them 
part of the auxiliary division in that department. 

At. the same time, it seemed. best to transfer the electrical 
machinery outside the dynamo room to the ordnance officer, as_ 
he had a particular interest in much of this machinery, The 
turrets were trained and guns elevated by motors, ammunition 
was hoisted by electricity, and the fire-control installation. with 
its telephones, range and deflection visuals, battle order indica- 
tors, etc., began to increase in size and importance. It was felt’ 
that, with gunnery efficiency dependent absolutely on electrical 
efficiency, the gunnery officer would take measures to achieve ie 


. latter, 


This division of cognizance aboard ship, however, did not work - 
gut in an entirely satisfactory manner. The auxiliary machinists 
usually had little or no knowledge of electricity and, while re- 
pairs to the steam machinery were made efficiently enough, the 
generators and switchboards were not sufficiently well cared for. 

The duties of the ordnance officer were sufficiently arduous 
from a strictly gunnery point of view without putting upon him 
the burden of responsibility for a power plant of great diversity. 
He had no time for the supervision of an installation, which well 
could take the whole time of an officer trained in electrical mat- 
ters. His primary interest, naturally, was in the gunnery electri- 
cal gear, and the remainder of the plant, such as lighting-circuits, 
winches, cranes, steering gear, blowers, etc., was a matter of . 
secondary importance. 

The usual method of handling the situation was to turn the 


‘plant over to the electrical gunner and require him to “ fix it.” 
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On some ships there was a fire-control officer who looked out 
for the electrical fire-control circuits. 

All-of these assignments of cognizance were but evasions of 
the ‘early recognized and often recommended principle that the 
electrical installation of a modern ship demanded the exclusive 
services of an experienced commissioned officer. 

There was no division loyalty and esprit de corps among the 
electricians such as there is in the deck divisions. There was 
constant friction between the dynamo electricians and the re- 
mainder of the electrical force. There was no division officer to 
whom the electricians could go; no one who “spoke the same 
language ” and would see that their interests were taken care of. 

There were two paramount reasons during this time (1911-14) 
for not detailing officers aboard ship for electrical duty only: 
the first was a lack of officers specially trained in electricity, and 
the second was a general deficiency of commissioned personnel 
in the service, due to new ships going into commission and to 
increased demands for officers on ships already in commission. 

Having in mind the above-mentioned difficulties, the command- 
ing officer of the Texas, when she was first commissioned, in 
1914; organized the electricians as a part of the engineer depart- 
ment.’ An’ electrical postgraduate had inspected the electrical 
machinery during its installation and was detailed by the com- 
manding officer as electrical officer when the vessel was com- 
missioned. 

In January, 1916, Mr. Frank J. Sprague, the eminent electri- 
cian, spent three weeks on the U.S. S. New York: Ina report 
to the Secretary of the Navy, he made the following comment: 

The electrical equipment of a ship is now so complicated, and its operation 
sand the handling of its guns so dependent upon electricity, that there 
should be on every first-class ship an officer who is a specialist in that 
scientific branch; one who might be designated. as the chief electrical 
officer or electrical chief, as distinguished from the terms electrical engineer 
or eléctrician, which are oftentimes misused. At present the electrical 
knowledge is more or less divided between the ordnance officer, gun cap- 
tains, electrical gunner and electricians of the ship; that is, between com- 
missioned and warrant officers and enlisted men. It would be far better 
if a commissioned officer who has made a specialty of the subject were given 


a complete supervision and responsibility with. regard to electrical equip- 
ment. 
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In a memorandum ‘to the secretary, the Bureau of Steam Engi. 
neering made the following comment on the above statement: 


The bureau heartily endorses this recommendation. At present, the ‘senior 
engineer officer and the gunnery officer of a ship divide responsibility for 
maintenance and operation of the electric plant. Both officers. have multi- 
tudinous duties, and many parts of the installation do not directly affect the 
efficiency of the department of either officer. The latest ships have an 
electrical officer ‘whose sole duty is the care of the electric plant; but this 
officer is merely detailed by the captain, and by naval regulations has no 
standing. The position should be made official and should be made sub- 
ordinate to senior engineer. This is the case on the Texas, whose electric 
plant is, so far as the bureau knows, the best handled in the fleet. The 
bureau in the past has received very little help from the fleet in improving 
electric installations, because there has been. no one charged exclusively 
with such installations, who took the interest to make suggestions, 


The subject of electrical organization aboard ship was referred 
to the fleet and there was no doubt expressed’ concerning the 
necessity for an electrical officer on battleships. . The consensus 
of opinion favored the electrical officer being a subordinate of 
the engineer officer, and in August, 1916, the regulations were 
changed to incorporate the following: 


Par. 2826 (R): 

I. The electrical officer shall be an assistant to the senior engineer officer. 
He shall be charged with the maintenance, care, and preservation of all 
electrical appliances installed on the ship, including radio and fire-control 
appliances and other electrical signal apparatus; to this end the electrical 
gunner and all electricians attached to the ship shall be subject to his 
orders so far as maintenance, care and preservation of all electrical appli- 
ances are concerned. . 

2. He shall, through the proper channels, make recommendations to the 
Navy Department concerning any alterations in methods or in the apparatus. 
or installation of new devices which will contribute to increased efficiency 
or economy of the electric installations. " 

- 3. He shall have the custody of the record of electrical appliances and 
all plans relative to the electric installation, supervise the keeping of the 
electric log, make the routine reports required by the Naval Instructions, 
make lists of repairs needed, and keep all records of electrical work done. 

4. He shall be charged with conducting all tests of electric apparatus 
called for by the Navy Department, and with the making of reports thereon. 

5. When fitting out he shall make a thorough inspection of the entire 
electric outfit of the ship, including. spare parts and fittings, stores and 
supplies. He shall also carefully inspect all electrical storerooms, work- 
shops and other space intended for electrical equipment or supplies. Should 
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he discover any defects or deficiencies he shall immediately make a detailed 
written report of the facts to the.commanding officer. 

The history of the electricians on board ship has been reviewed 
in detail to show how long it has taken to reach the logical 
assignment of the electrical personnel. 

The organization, routine, tests, etc., developed on the Texas 
is given below, .This organization has been in effect practically 
without change since the Texas was commissioned in 1914. It 
is very flexible, permitting the ultilization of men on work for 
which they are best fitted and also permitting the concentration 
of any needed number of men upon any emergency or repait job 
without going outside the division. 


ELECTRICAL DIVISION, U. S. S. TEXAS~—ORGANIZATION, 
ROUTINE AND TESTS 


1. The electrical division ‘of the engineer department consists of all the 
general electricians assigned to the ship, and a sufficient number of 
machinist’s mates and firemen to make repairs upon and stand watch over 
the turbines and auxiliaries. 

2. The electrical division has cognizance of and makes repairs upon all 
electrical machinery of the ship, including the turbo-generators, all motors, 
telephones, fire-control circuits, storage batteries, interior communication 


. circuits and gyro-compasses. 


3. The complement of the electrical division is as follows: 


Electrical officer. 
Electrical gunner. 
3 Chief electricians. 
10 Electricians, 1st class. 
10 Electricians, 2d class. 
10 Electricians, 3d, class. 
1 Chief machinist’s mate. 
2 Machinist’s mates, 2d class. 
4 Firemen, 2d class. 
5 Firemen,-3d class. 
7 Deck division strikers, 
1 Engineering division striker, fireman, 3d class. ’ 


53 


One tach iaaet 1 is detailed as storeroom keeper in the supply department 
from the above complement. 

The deck division strikers have billet. numbers in the electrical division, 
mess with the electricians, muster with the electrical division and stand bag 
and hammock inspection with the electricians. They are considered to be 
electricians in training, and do duty as electricians with the exception of 
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general quarters and: coaling ship, where they work with the divisions 
from which they were detailed. 5 

4. The division is divided into five units, each in charge of a chief petty 
officer. These units are as follows:, 


P1 Dynamo watch. 

P2 Lighting and workshop. 

P3 Power and searchlights. 

P4 Interior Communication and fire-control. 
Ps Dynamo repair. 


These units are further subdivided into four sections to conform to the 
section arrangement of other ‘divisions. 

5. The duties of the various units are as follows: , 

Dynamo Watch—This unit stands watch on the running dynamos ‘and 
the ventilating blower motors throughout the ship. A first- or second- 
class electrician is on. watch in the running dynamo room, with a fireman, 
2d class, to look out for the turbines and auxiliaries. In the idle distribu- 
tion room is a second- or third-class electrician and in the running dis- 
tribution room a striker who makes the rounds of the ventilating blower 
motors once an hour. The dynamo watch is responsible for the cleanliness 
of. the compartments assigned to the electrical division, except the work- 
shop, storeroom, telephone repair shop and battery locker. 


COMPLEMENT. 


1 Chief electrician. 

2 Electricians, 1st. class. 
4 Electricians, 2d class. 
2 Electricians, 3d class. 
4 Firemen, 2d class. 

4 Strikers. 


A watch in four is stood in the dynamo room. 

Lighting and Workshop—This unit has cognizance of all lighting and 
battle lighting circuits, except the magazine lights, including navigational 
and signal lights, and also the galley ranges and bakeshop ovens and the 
motors of the galleys. The lighting circuits are divided into: Gun and 
and half-deck forward ;.gun and berth deck aft; bridge and upper decks; 
and fire and engine rooms. An electrician is detailed for work in the work- 
shop and to look out for the storeroom. A striker from the engineer’s 
force is detailed to assist on the fire- and engine-room circuits. The 
electricians on the lighting circuits also look out for the room and desk 
fans. | 

COMPLEMENT 


2 Electricians, ‘Ist class. 
4 Electricians, 2d class. 


1 Striker. 
‘ 




















Tue EvectricaL Division ABOARD SHIP . 997 


The chief electrician of the dynamo watch also has charge of this unit 
unless there is a chief electrician on board in excess of the complement, 
when he is put in charge. 

Power and Searchlights—This unit has charge of all power and venti- 
lating blower motors, searchlights, storage batteries and the electrical work 
in the power boats. The various motors and searchlights are divided 
among the electricians assigned to this unit for cleaning, testing and re- 
pair. A’ third-class electrician is assigned to each turret. He has charge 
of the motors and lighting circuits in the turret and magazines, and. looks 
out for the 5-inch ammunition hoists assigned to him. He is required 


to carry out the routine of cleaning, testing, making insulation tests, etc. - 


All repairs in the turrets are supervised by the chief electrician in charge of 
the unit. Each searchlight has an electrician in charge, both for cleaning 
and testing, and for operating during night torpedo defence quarters. 


COMPLEMENT 


1 Chief electrician. 

3 Electricians, 1st class. 
7 Electricians, 3d class. 
2 Strikers. 


Interior Communication and Fire-Control—This unit has cognizance of 
all interior communication circuits, ship’s service telephones, gyro-com- 
passes, fire-control telephones and instruments and firing circuits up to the 
locks of the guns. This includes the director system for the main battery 
and the sight lighting for the 5-inch guns and the range-finders. 


COMPLEMENT 


1 Chief electrician. 

3 Electricians, 1st class. 
2 Electricians, 2d class. 
1 Striker. 


Dynamo Repair.—This unit consists of the machinist’s mates and helpers, 
who make all repairs on the turbines and dynamo auxiliaries. The plants 
‘are run a month at a time, approximately; the two machines in one room 
taking the load on alternate days during the month. During the month 
the idle plant is given a thorough overhaul. As a rule, only such repairs 
as can be finished during working hours are undertaken in any one day, 
both plants being ready to run during the night, if necessary. The ma- 
chinery of the idle plant is turned over under steam each week and all 
emergency devices tested. 


COM PLEMENT. 


1 Chief machinist’s mate. 
2 Machinist’s mates, 2d class. 
2 Firemen, 3d class. 
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DUTIES OF THE DIVISION AT GENERAL DRILLS 


General Quarters.—The dynamo watch reports to the dynamo rooms; 
starboard watch to the after dynamo room; and the port watch to the 
forward dynamo room. The lighting unit is divided between the forward 
and. after repair parties. The power unit furnishes men for the repair 
parties; the turret electricians report to their turrets; one electrician, goes 
to the steering motor room and: one to the forced draft blowers. The I,C, 
and F.C, unit mans the I.C. room and the plotting room  switchboards; 
one man is in the ¢entral|.station standing by the gyros, and one. with 


gunnery officer.' The chief electrician tends the fire-control switchboards, 


The dynamo repair unit is divided between the dynamo rooms, The deck 
strikers go to their gun stations. 

Night Torpedo Defence Quarters—The dynamo watch and the dynamo 
repair units go to the dynamo rooms. The lighting unit stands by the 
battle lanterns and battle circuits. The power unit mans the searchlights. 
The I.C. and F.C. unit is divided among the 5-inch guns to look out for 
buzzers and sight lighting. Deck strikers go to their gun stations. 

War Watch—The dynamo watch stands regular watch. Lighting unit 
stands by for calls. The power unit mans two searchlights. I. C. and F.C. ° 
unit stands a trouble watch on the bridge. The dynamo repair unit sleeps 
in the idle dynamo room. 

Fire,—The idle plant is manned and gotten ready to start up if necessary. 
Men on watch in the distribution rooms cut out ventilating blowers supply- 
ing compartments in the vicinity of the fire. The lighting, power, I. C. and 
F.C. and radio units fall in at quarters. One electrician reports to the 
first lieutenant at the scene of the fire. 

Collision—The dynamo watch. and dynamo repair third and fourth sec-. 
tions stand by to start the idle plant. The lighting unit falls in at quarters. 
The third and fourth sections of the power unit mans the boat cranes, 
deck winch, capstan and the dynamo trunk hatches. The I.C. and F.C. 
unit closes water-tight doors and then falls in at quarters, The third and 
fourth sections are used for above duties, as they are the last to, leave 


the ship. 
Abandon Ship—tThe division abandons. ship as follows: 
First, section 6.44.5 .4....40.005 First motor’ sailer, first trip. 
Second section ...J..s.064.0 01 Second motor sailer, first trip. 
Titird SOCtiOH 6. <a.» sicepicn cml « First, motor sailer, second trip. 
Fourth section .....0.+..0.4+ Second motor sailer, second trip: 


The third and fourth sections of the dynamo watch and dynamo tepair’ 
units man the dynamo rooms until second party is about to leave ship. 
Dynamo watch remains in the dynamo rooms until the ship is abandoned, 
escaping up the trunks. The cranes, deck winch and capstan are manned 
by the third and fourth sections of the power unit until they are no longet 
required. 
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RouTINE, INSPECTIONS, TESTS AND REPAIRS IN DIVISION 
DAILY 


Dynamo Station 


Test insulation on lighting and searchlight circuits. 
Jack over spare generator armature. 

Inspect all stations. 

Test auxiliary lighting circuits. 

Inspect recording ammeters. 

Test signals for interlocking circuit-breakers relay. 
Inspect dynamo room exhaust blower motors. 
Check up dynamo log sheets and get out ‘data. 
“Make up work sheet and write up work book. 
Inspect running generators. 

Inspect all blowers hourly. 

Clean switchboards. 


Lighting and Shop Station 


Inspect and check up daily insulation book. 

Make up work sheets and write up work book, 

Inspect all lighting circuits for burned out lamps, blown fuses and low 
insulation. 

Inspect galley and bakeshop ranges, ovens and motors. 

Test out all bridge lights and instruments that are on lighting circuits, 
and signal searchlights. . 


Power Station 


Inspect all ventilating blowers, ice. machines, machine shop motors, 
laundry motors, carpenter shop motors and flushing pump motors. 

Clean, inspect and test searchlights. 

Test all tarret motors. 

‘If under way, test steering motor and forced draft motors. 


I.C..and F.C. Station 


Insulation test on all circuits. 

Inspect and clean gyro-compasses. 

Inspect time-firing device. 

Inspect ship’s service telephone board. 

Before battle stations or general quarters, test director firing, range and 
deflection instruments, turret bells and buzzers, and target turret trans- 
mitters. 

Before getting under way, test all bridge instruments. 

Test general alarm gongs and howlers. 


Dynamo Repair Station 


Inspect running plant and all sea valves. 
Jack idle machinery. 
Carry on repairs, 
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WEEKLY 
Dynamo Station 


Inspect all power division compartments. 

Blow out generators in running plant with air. 
Check up all watt meters. 

Check up voltmeters on running generator panel. 
Inspect circuit-breaker settings. 


Lighting and Shop Station 

Clean up work shop. " 

Inspect and test branch circuits in fire and engine rooms for lew 
resistance. 

Clean up storeroom A-24-S. 

Check up lamp expenditures. 

Check up G. S. K. chit book. | 

Inspect work books and work order briefs. 

Test out fire and engine room auxiliary lights. 

Inspect and check up portables. 


Power Station 


Inspect and test fresh-water pump motors, capstan motors, deck winch 
motor, forced draft motors, all turret motors and panels, steering motor, 


. . . . 
5-inch hoist motors, ice-cream motor. 


Make insulation test on all motors and turrets. 


I.C. and F.C. Station 


Discharge and charge gyro-batteries, I, C. batteries, telephone batteries 
and auxiliary lighting-circuit batteries. “ 

Test general alarm contact makers. 

Test all water-tight door warning-signal contact makers. 

Clean plotting room and I. C. room, telephone repair shop. 


Dynamo Repair Station 
o 
Test idle generators and auxiliaries under steam. 
Test atmospheric valve, sentinel valve, back-pressure trip and overspeed 
trip. 
MONTHLY j 
Dynamo Station 


Insulation test of power and lighting circuits. 
Insulation test of generators overall. 
Inspection of circuit-breakers. 

Renew oil in dynamo room exhaust blowers. 
Inspect and clean thoroughly generators after monthly run. 
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‘Lighting and Shop Station + 


Inspect’ and check up tools and instruments. 

Inspect and test lighting circuits and panels.. 

Inspect and clean out switches and panels of galley and bakeshop on 
ovens and motors. , 

Inspect-and test portable blowers. 

Inspect stores and material in A-24-S. 


Power Station 


Make individual insulation test on each motor. 
Water and charge all storage batteries. 
Open and inspect all closed laundry motors, 


Pe C. and F.C. Station 


oie and clean motor. einanibets for telephone, telephone-ringing, 
L&, gun-firing, and warning signal. y 
Inspect and clean all batteries. 
Inspect helm-angle transmitter. 


Dynamo Repair Station 


Overhaul idle plant. Re-pack generator and ew steam stops and 
generator throttles. 

Examine water and oil service. Grind in and re-pack valves. 

Examine, clean and adjust generator and auxiliary reducing yalves. 

; Examine carbon packing on all turbines, 

Re-pack lifting valves. 

Filter oil in generator wells. ae 

Blow out condenser, examine tubes and zincs. 

Circulating engine: Take off water casing of pump, examine keys and 
set screws. Take off cylinder head, examine cylinder, piston and Valve. 
Vaseline cylinder. Examine oil pump and bearings. Re-pack rod and 

stem. ’ i 
Air pump: .Take off cylinder head. Vaseline cylinder. Same for valve 
chest. Re-pack rods and stems. Take bull’s eyes off on water end. Ex- 
amine valves. 


Hotwell pump:. Take off cylinder head and valve-chest cover. Vaseline 


cylinders. Re-pack rod and stem. Examine valves i in water end. . 
Traps: Take up on leaks. Grind in main and pilot valves. Re-pack 

cut-out valves. ; 
Drain valves: Grind in and re-pack all reducing and pump yatnin valves, 

and steam and exhaust valves on all pumps. 
Hotwell tank: Clean out and take up on leaks, 


. 
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QUARTERLY 
Dynamo Station to 
Make insulation tests on all cireuits' from dynamo and distribution toms, 
Make up log sheet data for quarterly returns. 
Make insulation test on generators as follows: Armature to anne: 
drop across the separate fields; air-gap clearance; ground test over-all; 
insulation of feeders; armature fields and. rheostat to ground. 


Lighting and Shop Station 


Check up quarterly report. 
Inspect and repair all bracket fans. 
Inventory tools and instruments. 


Power Station 
Lift portable searchlights off base and examine turntables, if these lights 
are kept on deck. 
SEMI-ANNUALLY 


Dynamo Station 


Before target practice, shut power off distribution boards, tighten all 
studs and inspect for weak insulation and chafed leads. 


Dynamo Repair Station 


Grind in generator and auxiliafy steam stops, sentinel, back-pressure, 
and carbon steam seal relief valves, atmospheric and trap cut-out valves. 
Overhaul carbon steam seal reducing valves. 
In dry dock: Grind in sea valves and renew zincs. 
. Take clearances on all generator rotors. 
Examine thrusts. 
ANNUALLY 
Power Station 


Lift mast searchlights off bases and examine turntables. 


I.C. and F.C. Station 


Make complete examination of all range and deflection circuits and 
tighten ali connections. 


Forms were printed aboard ship for reporting results of tests, 
current consumption, ete. 

. In addition to these forms, a book was kept with a list. of 
cinanlt numbers on each page, ‘against which was written each 
day the insulation resistance of the various circuits. vi 

Monthly curves (Figs. 1 and 2) were also kept, showing the 
light, power. and.total consumption of electricity for each day 
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under way and at anchor, and yearly curves showing the same 
data by months. These curves showed graphically the amount 
of electricity generated and, with suitable notes, for what pur- 
poses it was employed. | 

The organization for the electrical division as developed di’ 
the Texas was privately circulated among many of the ships. of, 
the fleet during the years 1916 and 1917. ‘ 

In December, 1917, a type organization for ships was pro- 
mulgated:to battleship force two by Admiral Coffman, and in 
January, 1918, to the fleet by Admiral Mayo. This type plan 
prescribed the organization of the electrical division and stations 
of the personnel for various duties. _ 

At the risk of seeming to repeat, this organization, based on 
the Texas scheme, is quoted in order that the record of electri- 
cal personnel administration aboard ship may be complete. 


‘ELECTRICAL DIVISION 


To this division assign the electrical. gunner, all electricians and such 
other men of the engineering department necessary for the maintenance 
and operation of the electrical installatidy of the ship. This division is 
responsible for all electrical equipment of the ship. — 

Divide the electrical division into crews to man the following stations: 


DyNAMO WatTcH 


This crew consists of electricians and other men of the engineer force 
for watch standing in dynamo and distribution rooms. 


* 
LIGHTING AND PowER 


’ This crew is assigned to keep in efficient condition all lighting circuits 
and battle circuits except magazine lights. Also room arid desk fans and 
electric galley ranges, and bake ovens, if ship is so fitted. One electrician 
to be detailed to electrical workshop and ‘electrical issuing room. 


PowER AND SEARCHLIGHTS 


The crew has charge of all power and ventilating blower motors, search- 
lights and storage batteries. One electrician to be assigned to each turret 
and has charge of all electrical gear in turret handling room and magazines 
connecting with turret. One electrician is assigned to torpedo defence 
groups 1 to 4, and one electrician to torpedo defence groups 5 to 8, for 
care of searchlights. One electrician to be assigned to crew of each search- 


light, for operation at torpedo defence quarters. 
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INTERIOR COMMUNICATION AND FIRE CONTROL 

This crew has the duty of testing and electrical repair of all interior 
communication circuits and instruments, ship’s service telephones, gyro- 
compasses, fire-control telephones, and instruments and firing circuits up 
to the locks of the guns, and the range-finders. 

Divide each station into four sections, for the purpase of standing 
watch; liberty, messing, berthing, etc.; as far as practicable, assign men 
to stations so that they will have the same station for battle that they have 
for maintenance. 


Other extracts from the “type organizdtion ” applying to the 
electrical personnel are set forth below: 


MANNING OF OFFICERS’ STATIONS 














Order in which ORBOH ak Rank, station, watch, 
stations division, etc. 
are to be manned Battle Other than battle 

37 Electrical: of+| Electrical of-| Lieutenant, Lieutenant 
ficer. ficer. (j. g-) or ensign, selected 
. | Plotting room| Assistant en-| for his knowledge of 
gineeringof-| electricity, has charge 
ficer. of electrical division. 
May stand watch in en- 

gineering department. 














The electrical officer, if qualified for fire-control duties, shall be in charge 
of the plotting room. If the electrical officer is not so qualified, the above 
arrangement shall be used. If there-is no regular electrical officer assigned, 
a plotting room officer performs the necessary electrical duties ; the general 
doctrine. being that the electrica? officer shall have some station in the 
plotting room. ; 

In this organization the maintenance of the dynamo engines 
and their auxiliaries are not under the electrical officer, but are 
under the auxiliaries division of the engineering department. 

Stations of electrical personnel for ship-control, fire-cogtrol and 
general drills are given below: ‘ 


SHIP CONTROL 


CENTRAL STATION , 


One electrician for gyro-compasses. 


-. INTERIOR COMMUNICATION Room 


One electrician tends switchboard, looks out for motor generators and 
stands by to shift navigational instrument control from one station to 
another as required. 


ee ee 
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; 


ForwArpD AND. AFTER REPAIR STATIONS 


Such electricians as may ‘be required, depending on the construction of 
the ship, : 


ForwarpD DISTRIBUTION Room 


Electrical gunner in charge tests out all communications, energizes all 
fire- and ship-control circuits. Stops blowers not required. Engine-room 
and fire-room blowers will not be stopped. Furnishes power and light to 
necesary circuits. Stands by to stop ventilation blowers in case powder 
gases are drawn in. Magazine exhaust blowers shall be kept running to 
withdraw other fumes. Sees fire-extinguishing apparatus and fresh water 
at hand. Receives reports from after dynamo room and distribution 
rooms, and forward dynamo room, and reports ready to, starboard engine 
room. Stops ventilating supply blowers leading to magazines. 


PERSONNEL DUTY 
Electrical gunner .......In charge. 
Chief electrician ....... In charge, distribution switchboard. 
+ One electrician .........Switch operator and communications. 
* Three electricians ...... Repairs. 


Arter DiIsTRIBUTION Room 


‘ Electrician in direct charge. Tests out line of communications, stands 
by to handle circuits aft as directed from power forward. Reports to 
forward distribution room when ready. Stands by to stop ventilation 
blowers immediately in case powder gases are drawn in. Stops ventilating 
blowers leading to magazines. 


PERSON NEL : DUTY 
One ‘electrician ....... In charge. 
One electrician ....... In charge of switchboard. 
One: electrician’ ....... Operates switches and communications. ° 
Two, electricians ..... -Repairs. 


ForwarD DyNAMO Room 


Machinist’s mate in direct charge. Starts all generators. Stands by to 
equalize, divide or shift lodd as may be required. Closes battle gratings 
and water-tight doors; sees chemical fire extinguishers in place and fresh 
water at hand. Reports to forward distribution room when ready. 


PERSON NEL DUTY 


One machinist’s mate..In charge. 
One electrician ....... On watch and generator switchboard. 
One machinist’s mate. .On watch. 
RMI TMMCE |. bibs veda ose On watch. 
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AFTER DyNAMO Room 


Machinist’s mate in charge. Starts all generators. Stands by to equalize, 
divide or shift load as may be required. Closes battle gratings and water- 
tight doors; see chemical fire extinguishers in place and fresh water at 
hand. Reports to after distribution room when ready. — 


PERSON NEL DUTY 
One machinist’s mate ............5.. In charge. 
SU RET Pree reer On watch and generator switchboard. 
One machinist’s mate ............. .. On watch, 
MEEOE. oo co vac cnc ol sel ete A Vee, On watch. 
 SrarBoaRD ENGINE Room ...........One electrician, lighting. 
Mippte ENcine Room ......... .«+,.One efectrician, lighting. 
Port ENGINE ROOM ....... cseleesiees One electrician, lighting. ° 


ENGINEER'S REPAIR STATION ........ Electricians, repairs. 


FIRE CONTROL 


‘PLoTTING Room 
PERSON NEL DUTY 
Switchboard operator .............. Switchboards. 
*(Usually chief electrician of fire- 
control crew.) , 


EACH TURRET 
ED ices sans yeeyean ge ey Repairs to electrical installation. 


SEARCHLIGHTS 
One electrician, each searchlight ....Operates light. 


TYPE BILL FOR ADMINISTRATIVE PURPOSES 


Getting under way. 
Coming to anchor.” 


Mooring and unmooring. 
Eetirical. guntier ... . 0:<5:- csicse «vs oo At electric windlass. 


‘CoALiInG Bit ; 
mererieal division ...........:... Runs winches. Repairs defects. Ex- 
cess men to coal. 


Frre BILu 
FIRE OTHER THAN IN ACTION 
Biecirical gunner .................. Starts generators for power on 
winches. Sends party to location 
of fire to stop blowers, pull fuses, 
etc. 





*Italics are mine. - 
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DIVISIONAL DUTIES 


Stopis: blowers) .)iici<. 2saieuwig Jl Electrical division, only in part of the 
of , ship where fire is located. ' Starids 
by to start if needed. Stops’ all 
5 . magazine supply blowers. ‘ 
Rlectrical weneiee «..) .ciisse.. Séeees Electrical. To pull fuses; in case of 
electrical fires supply portable lights 
and blowers. 


CoLLision BILL 
COLLISION OTHER THAN IN ACTION 
Electrical gunner ....,...... gcc Starts generators for p ower fox 


cranes, winches and anchor gear 


: winches. 


The above organization is in effect to-day for battleships of 
the Atlantic fleet. 


Soon after the outbreak of war, 100 men with electrical train- 
ing were obtained and given commissions as lieutenants, junior 
grade. After a course at the Naval Academy, they were sent. © 
to sea for three months, most of them to battleships, two to a 
ship. At the end of that time, one was retained aboard for elec- 
trical duty, and the other made available for shore duty at.navy 
yards and in the Bureau of Steam Engineering. 

The experience of these officers in civilian life, together with 
their naval training, makes them a valuable asset, and it is hoped 
that those who have proved their value and aptitude for the ser- 
vice may be retained in the navy. 

The electrical plants of our battleships are in efficient condition 
to-day, and every effort must be made to keep them so. Their 
increased efficiency is. due in a large measure, it is -believed, to 
the assignment of electrical officers to our ships and the placing 
of all electrical personnel and material under their supervision. 
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IMPROVED MANEUVERING AND MOORING BOARD 
Designed by Lizutenant H. J. Reuse, U. S. Navy, 





The maneuvering and mooring board described below will be 


. found useful in making approaches at target practice, changing 


position in formation and working out mooring problems. It is 
believed that most maneuvering and mooring problems can be 
worked out in much less time and with less labor than when 
using the regulation mooring board. 

The board consists of a movable compass rose a, graduated 
from 0° to 360°, so arranged as to moye about the center*and 
along the edge of the board. The compass rose can be clamped 
in any convenient position at the top of the board, its posi- 
tion depending on the conditions of the problem. 

Under the compass rose a is another rose b, graduated on 
either side of d from 0° to go° and from go° to 0°. 0b is ar- 
ranged to move along the board with a, but does not turn about 
the center, a key preventing the movement. Pivoting about 
the center of both compass roses is an arm ¢,, graduated. in 
yards to the same scale as the plotting sheet.) Any number of 
scales can be used on the same arm. In this case } inch equals 
100 yards and 200 yards, respectively. The arm is also gradu- 
ated in inches from zero to 30 inches. A pointer is attached to 
the arm, so that either the direct or reverse bearing can be read 
off the compass rose. 

|The protractor e consists of a compass rose hinting! two arms, 
f and.g, pivoting about the center.. The arm f can be clamped 
on any course or bearing desired, while g is free to move about 
the center of the rose. Both have pointers, so that either the 
direct or reverse bearing can be read. Both arms are gradu- 
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ated in yards to the same scale as the arm c, and are also gradu- 
ated in knots. In this case, one-half inch equals 1 knot, al- 
though any arbitrary scale may be used provided both arms 
are graduated the same. A pair of cross wires locates the center 
of the compass rose. 

The plotting sheét, mounted on the board, is of cross-section 
paper, four squares to the inch. In this case one side of a square 
equals 25, yards or 50 yards, depending on, the scale used, Every 
fourth line is drawn in red ink to facilitate plotting. 

The diagram near the lower right-hand corner will be found 
useful in determining the time required to perform the evolu- 
tion! and will be explained in, connection with examples of prob- 
lems given below. 


In the sketches of i ay the cross-section. is not drawn, 


The, black horizontal and vertical lines shown are those nearest 
the plotted positions on the plotting sheet, The, full lines. in 
red ink are the only lines required to be drawn in working 
out the problems. In some cases it is not, necessary to draw 
any Jines, as shown in Examples 3 and 5. In Example 5 the 
turning circle need not be plotted. 

In some cases where it is desired to moor on a given bearing 
from another ship’ s anchor, the compass rose a cannot be used, 
In such cases, however, all the plotting can be done at any con- 
venient position on the board, using the protractor. One arm 
can be clamped on north and laid parallel to the vertical lines, 
or on east, laying the edge parallel to the horizontal lines. By 
using the protractor the vatious bearings and distances entering 
into the problem ¢an be laid off much more quickly than with 
dividers and parallel rulers as in the case mapas using the rege 
tion — mane 


* 


Gabe I 

vidi on a moving ship, preserving ‘the tearing: Spee 
easaias, 

‘C, standing on course 50° magnetic, ea t2 knots, signals 


A, who is bearing 290° magnetic, distant 1200 yards, to.close in * 
to 800 yards and maintain bearing. A’savailable speed is 16 knots! — 


Find: .A’s) course, Suet and. time Stee: ta to ) ena the 


onthe: sy Ee eae, 


Bes 
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To Find the Course-—Clamp the compass roses a and b near 
the left-hand side.of the board, with the zero line of b on any 4 
vertical line and with C’s course at 7. Plot the position, A 1299 
yards from the center of the compass rose on bearing 290°. Plot 
B 800 yards on same bearing, using compass rose a and arm ¢, 
Connect AB. Clamp the arm f of the protractor on C’s course 
and lay the edge on or parallel to the horizontal line passing 
through B with the 12-knot graduation at B. Swing the arm g — 
around so that the 16-knot graduation intersects AB. A’s course 
can then be read off the compass rose of the protractor. 

To Find the Distance —Draw the line ry paralled to g, passing — 
it through B and intersecting the horizontal line passing through 
A. Bt' is the distance steamed in performing the evolution. 

To Find the Time.—The diagram near the lower right-hand 
corner gives the distance steamed in I minute, at various speeds 
on the scale of 1 inch=200 yards. By using this diagram the 
time required to perform the evolution can be stepped off with the - 
dividers. If another scale is used, the distance run in I minute 
can be increased or decreased proportionately. For instance, if 
the scale used is 400 yards to the inch and the speed is 16 knots, 
step off the distance run in I minute on the 8-knot line. 

In some cases, where the distance run is great, the line rv 
will run off the board before intersecting the horizontal line 
passing through A. In such cases, part of the distance can be 
measured from B to ¢ and the remainder from ¢” to wu. 

The line .ry does not necessarily have to pass through the 
point B or A. It may be drawn on any part of the board, the 
only condition being that it must intersect the horizontal lines - 
passing through 4 and B. 


EXAMPLE 2 (CASE 1) 


Forming on a given bearing and distance from a moving ship, 
speeds unequal. 

C, standing on course 200° magnetic, speed 14 knots, signals 
A, who is bearing 355° magnetic, distant 1400 yards, to take posi- 
tion one point forward of C’s starboard beam, distant 1600 yards. 
A decides to change course 18° to the right. Find A’s speed, 
distance run ‘and time required to perform the evolution. 
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To Find A’s Speed—Clamp the compass rose a. on the wight — 
side of the board with the zero mark of b on any vertical. line _ 
and with C’s course at 7. Plot positions A and B on the proper 
bearings and distances as shown in sketch, using compass roses 
a and b and arm 0°. Connect AB. Clamp the arm f of the pro- 
tractor on C’s cotithe as shown and lay the edge on or parallel 
_ to the line passing through B with 14-knot graduation at B, ~ 
Place the pointer of arm g on course 218°. A’s speed can then — 
be read off the arm g where it intersects AB. i 
To Find the Distance—In this case the line xy runs off the | 
board before intersecting the horizontal line passing through B. 
Draw another line uv through B, parallel to xy, so that uv and | 
xv will intersect the same horizontal line. Part of the distance — 
run can be measured from 4 to y and the remainder from wu to B. 
The time is found as explained in Example 1, 


EXAMPLE 2 (CASE 2) 


C is standing on course 180° magnetic, speed 10 knots, sig- 
nals A, who is bearing 340° magnetic, distant 1200 yards, to | 
take position on. bearing 40° magnetic from C, distant 1000 
yards. A’s speed i is 22 knots. 

.In this case A is on C’s starboard quarter and must take posi- 
tion on the port quarter. For this reason the compass rose is 
clamped on C’s course at k and the arm f of the protractor is 
on or parallel to the nearest vertical line passing through B. 
The course, distance and time are found in the same manner as 
described in other problems. 


EXAMPLE 2 (CASE 3) 
C, standing on course 48° magnetic, speed 11 knots, signals 
‘ A, who is 60° on her starboard bow, distant 950 yards, to take 
position 1000 yards ahead of C. A’s speed, is 18 knots. Find 
distance, course and time. | 
Inthis case A is on C’s starboard bow, making it necessary | 
__ fo Work down the board. The compass rose is clamped on C’s 
course at J. The course is found the same as in the other _ 
problems. In this case xy runs off the bottom of the board before 
intersecting the vertical line passing through B. Draw another — 
line, uv, parallel to +y so that it intersects the vertical line pass- 
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ing through B and any other vertical line intersecting xy. Part 
of the distance can be measured from A to ¢ and the rer 
from ?’ to t”. 

EXAMPLE 3 


Finding the amount to change course to pass a stationary ob- 
ject abeam at/a given distance. 

A stationary subcaliber target C is 10° on A’s starboard bow, 
distant 2900 yards. A wishes to pass the target 1600 yards on ~ 
starboard beam. Find how much course must be’ changed-to 
pass C abeam on a 1600-yard line. 

In this cased may pass C on any course, the only condition 
being that C must be 1600 yards on A’s beam. Plot A’s position 
on relative bearing. 10°, 2900 yards from C. Swing the arm c 
around so that the 2900-yard graduation intersects the 1600-yard 
line, as at A2, and read the relative bearing off the rose b. This 
is how the target should bear if A were on the 1600-yard line. 
The difference between the two relative bearings is the amount 
to change course to the left to get on the 1600-yard line. 


EXAMPLE 4 


To determine the point where a ship, sent out on a given 
bearing, should return. 

A destroyer A is ordered at 10/a. m. to scout on course 135° 
magnetic, speed 20 knots, and rejoin fleet C at 8 p.m. The fleet 
continues at 16 knots on course 150° magnetic: At what point 
should A change course to intercept C at 8 p, m. and what should 
be A’s course? 

Let 1 inch equal 10 milés...Clamp the compass more on C’s 
course at J, and locate C 150 miles from center of compass rose. 
Locate A 200 miles on 135°. Clamp arm f of protractor on any 
course and lay the edge on line AAz2 in such a position that the 
distances AA2 and A2C are the same on both legs of the pro- 
‘tractér. The point A2 is the point where A must change course 
to intercept C at 8 p. m. 

To Find the Course.—Plot C’s position at C2..-This~is C's 
position when A changes course. Clamp the arm f of the pro- 
tractor on C’s course with the 16-knot graduation at C2. Swing 
the arm g around until it intersects the continuation of C2A2, at 
the 20-knot graduation. The course to steer can be read off the 
compass rose of the protractor as before. 
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EXAMPLE 5 


'To determine how to allow for turning when taking station .— 


on another moving ship. 

A destroyer A is scouting ahead of the flagship C and is 
ordered.to take position on C’s starboard bow, distant 800 yards, 
C is heading 250°, speed 10 knots. .A’s speed is 18 knots, tacti- 
cal: diameter 800 yards, advance 800 yards, transfer 400 yards. 
Speed reduced in turning 20 per cent. What should be the bear- 
ing and distance of C when A’s helm is put over? 

Solution—Set compass rose on C’s course at i. Locate A on 
C's starboard bow, distance 800 yards. On the vertical line 
passing through A locate A2 800 yards (tactical diameter) from 
A, A has to run 1457 yards at 14.4 knots, performing the evolu- 
tion in 3 minutes. During this time C runs 1000 yards. On 
the horizontal line passing through A2 locate 43, 1200 yards 
from Az. | 

The bearing and distance ofC from 43 can be read off the 
compass rose a and arm c, respectively. 

The distance that A runs during the evolution is equal to 


& times the tactical diam.—plus the advance minus the transfer, 


1457= ex B00 + (600—400) yards. 


The distance 4243 is equal to the distance C runs in the time” 
it takes A to perform the evolution plus the difference between “ 


the advance and transfer. (1200= 1000+ (600—400).) 


EXAMPLE 6 


Anchoring on a given bearing and distance from another ship’s ; 


anchor. 


A vessel A, approaching an anchorage on course 5° magnetic, “ 
is ordered to anchor on bearing 95° magnetic from C’s anchor, ¢ | 
distant 600 yards. C signals bearing .of her anchor 50° mag-~ | 
netic, distant 200 yards from foremast. The distance of observ-» / 
et’s position from hawse-pipe on A is 30 yards. Find the bearing” 


and distance of C’s foremast when A’s anchor should be let go. 
Clamp the compass rose a on 50° at 7. With the arm ¢ and 

the compass rose a locate the position of 4’s anchor at Ar, Move 

the compass rose 200 yards to the left and clamp in position. 
Set the arm f of the protractor on 50° and lay the edge parallel 


to the horizontal line passing through Az. Set the pointer of 
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arm g on A’s course and draw ArAz2. The bearing and distance 
of C’s foremast when A’s anchor is let go can be read off the 
compass. rose and arm, respectively. 

C’s bearing and distance can be checked frequently along the 
line A2A1 as at A2. 

The red line Ar A2 is the only line necessary to be drawn in 
working the problem. 

EXAMPLE 7 
* Mooring on a given bearing from a ship already moored. 

A vessel C, moored with anchors on line of bearing 25° to 
205° magnetic, signals 4, who is bearing 65° magnetic, distant 
2425 yards to moor with 45 fathoms of chain on each anchor 
on bearing 60° magnetic from C, distance 800 yards. Line of 
bearing of A’s anchors 25° to 205°. C’s heading is 325 magnetic. 
The distance of C’s foremast from a point midway between her 
anchors is 75 yards. The position of observer on A is 50 yards 
abaft the hawse-pipe. A’s advance is 400 yards. 

Find the bearing and distance of C’s foremast when each of 
A’s anchors should be let go. 

Find the bearing and distance of C’s foremast when A’s helm 
should be put over in making the turn to come on line of bearing 
of anchorage. 

Solution—Clamp the compass a on C’s heading 325° at 1. Set 
the arm c on line of bearing of C’s anchors 25° to 205° and draw 
ay. Plot the point / on bearing 60° from C, distance 800 yards. 
A is the point where 4’s stem will be when moored. Transfer 
«y parallel to itself through A. +’y’ is the line of be aring of A’s 
anchors and also the course on which A must approach the anchor- 
age. Lay off ¢ and ¢’ 45 fathoms on each side of A. ¢ and ¢’ are 
the positions of A’s anchors. Lay off u and w’ 50 yards from t 
and ?’, respectively. u and wu’ are the positions of observer on 
A when anchors are let go. Move the compass rose a 75 yards 
to the left, keeping C’s heading at 1. The center of the compass 
rose is the position of C’s foremast. The bearing and distance 
of C’s foremast from wu and w’ can be read off the compass rose 
and arm, respectively. 

Plot A’s position at Az, using compass rose and arm. Draw 
vw at right angles to x’y’, passing the line through Az. Lay 
off 400 yards, A’s advance, to e. The bearing and distance of 
C’s foreniast when helm should be put over can be read off the 
compass rose and arm as before. 











ws wee ee) ae 


— . ee ree, ee a ee ' = et: 


so? 





U. S. NAVAL INSTITUTE 
SECRETARY’S NOTES 


Captain A. St. Clair Smith, U. S. Navy, 
Change'in Board _ tendered his resignation as a member of the 
‘of Control Board of Control upon being detached from 
duty in the United States and his resigna- 
tion was accepted by the Board with regret on May 13, 19109. 
Captains T, L. Johnson and E. J, King, U.S. Navy, were elected 
members of the Board of Control to fill the vacancies created, by 
the resignations of Colonel Dion Williams, U. S, M. C., and Capt. 
A. St. Clair Smith, U. S. Navy. 


Life, regular and associate membership, 5779. 


‘ Membership. New members: 20. Resignations: 17. 


Deaths: 
Rear Admiral Charles H. Manning, U. S. N. Ret. 
Ensign J. D. Edwards, U. S. N. 


, The annual dues ($2.50) for the year 1919 are now 
Dues __ payable. 

Regular and associate members of the U. S.. Naval 
Institute are subject to the payment of the annual dues until the 
date of the receipt of their resignation. 


All members are urged to keep the Secretary and 

Address Treasurer informed of the address to which Pro- 

of CEEDINGS are to be sent, and thus insure their receipt. 

Members Members and subscribers are urged to notify the 

Secretary and Treasurer promptly of the non-receipt 

of PROcEEDINGS, in order that tracers may be started. The issue 
is completed by the roth of each month. 


The Institute Book Department will supply any 

Book obtainable book, of any kind, at retail price, post- 

Department age prepaid. The trouble saved the purchaser 

through having one source of supply for all 

books, should be considered. The cost will not be greater and 
Sometimes less than when obtained from dealers. 
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The attention of authors of articles is called to 

Reprints of the fact that the cost to them of reprints other 

Articles than the usual number furnished, can be greatly 

reduced if the reprints are struck off while the 

article is in press. They are requested to notify the Secretary 

and Treasurer of the number of reprints desired when the article 

is submitted. Twenty copies of reprints are furnished authors 
free of charge. 


Authors of articles submitted are urged to fur- 

Illustrations nish with their manuscript any illustrations they 

may have in their possession for such articles, 

The Institute will gladly co-operate in obtaining such illustrations 
as may be suggested by authors. 

Original photographs of objects and events which may be of 
interest to our readers are also desired, and members who have 
opportunities to obtain such photographs are requested to secure 
them for the Institute. 


Whole Nos. 6, 7, 10, 13, 14, 15, 17, 145, 146, 147, 

Notice 149, 155, 166 and 179 of the PRocEEDINGs are exhausted ; 

there are so many calls for single copies of these num- 

bers that the Institute offers to pay for copies thereof returned in 
good condition at the rate of 50 cents per copy. 


ANNAPOLIS, Mp., MAy 15, 1919. 
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GERMANY 


GERMAN Mine-Layinc Cruisers.—Among the German warships now in 
custody at Scapa Flow there are two which invite special attention, repre- 
senting as they do the sole example of originality in naval design that 
modern German construction has offered. The vessels in question are the 
Bremse and Brummer, officially rated as light cruisers, but possessing cer- 
tain features that put them in a class by themselves. They are, in fact, 
high-speed mine-layers, and in the opinion of officers who have surveyed 
them they are uncommonly useful ships for this work. The Bremse 
(Anglicé Gadfly) was launched from the Vulkan yard, Stettin, at mid- 
summer, 1916, and completed before the end of that year, The Brummer 
(Growler) was built by the Schichau yard, at Danzig, and completed in 
December, 1916. Full. details of the ships have still to be published, but 
their dimensions, etc., are approximately the following: Length on water- 
line, 435 feet; beam, 43%4 feet; mean draft, 16% feet; displacement, 4150 
tons. Machinery: Turbines of Parsons type, driving four screws; 14 
Schulz-Thornycroft boilers for mixed firing. Maximum fuel supply, 
including oil, 850 tons. Designed horse-power 32,000 for a speed of 29.5 
knots—on trial a mean of 30.2 knots is said to have been maintained for 
three hours. It appears, however, that on this occasion the ships were in a 
ight condition, and on service their best reliable speed is said not to exceed 
29 knots, though they can make 30 for short spurts. The scantlings are 
flimsy, judged by ordinary standards, and the limited coal supply pre- 
supposes a design framed with a special regard to operations in the Narrow 
Seas. This is borne out by the fact that the living quarters are very 
cramped, and the general arrangements for accommodating the crew of 
370 are somewhat ‘primitive. The same scrupulous regard for economy in 
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weight is revealed by an inspection of these vessels above water. In general 
they differ in appearance from other German light cruisers by having pro- 
nounced “clipper” stems, cased in funnels, and the minimum of super- 
structure. On the forecastle there is a 45-caliber 5.9-inch gun, with shield; 
a second gun of this size is placed between the first and second funnels on 
the boat deck; a third on the deckhouse abaft the main mast, with a blast 
screen projecting well over the quarter deck, where the fourth 5.9-inch 
gun is situated. This disposition of armament gives a broadside of four 
5.9-inch guns, fire ahead being limited to one gun, and two guns training 
astern. On the boat deck between the third funnel and the mainmast are 
two 3.4-inch guns on high angle mounts. Above the conning-tower is a 
fire-control station with a rangefinder. The bridge carries a closed-in 
chart house constructed of splinter-proof steel, and above is a platform for 
two large searchlights. Each of the three funnels appears to have a steel 
glacis at the base as protection against splinters. The after bridge is open, 
with a single searchlight ‘position above it. 

The Bremse is reported to have carried 300 mines, but it is not easy to 
discover where such a large number could have been housed. Two pairs of 
rails are laid along the quarter deck for transporting the mines to the 
stern. It is stated, however, that special arrangements exist for releasing 
mines below water, the object being to deceive hostile scouts or aircraft 
with regard to the nature of the work on which the vessel was employed 
when under observation. 

At the time of their completion the Bremse and Brummer were probably 
the fastest cruisers afloat. In addition to laying mines, they seem to have 
been used occasionally for raiding convoys in the North Sea, and informa- 
tion from enemy sources credits these two vessels with the principal réle in 
the action of October 17, 1917, off the Norwegian coast, when the British 
destroyers Strongbow and Mary Rose were lost, together with a number 
of merchantmen in their convoy. News of the convoy’s position and course 
having been received by wireless from a scouting Zeppelin, the Bremse 
and Brummer, with several destroyers, at once left the Baltic and suc- 
ceeded in intercepting their prey. Steaming at high speed, and using their 
5.9-inch guns, the cruisers were able to make short work of the two de- 
stroyers and the unarmed merchantmen, after which they withdrew before 
pursuit could become effective. 

It is rather doubtful whether further ships of this type exist. Two other 
units are said to have been built, viz.. Hummel (Bumble-bee) and Wespe 
(Wasp), but the report cannot be confirmed. The only ships previously 
built in Germany for the special duty of mine-laying were the Nautilus and 
Albatross, launched in 1906 and 1907 respectively. They displace 1950 to 
2200 tons, and can steam at 20 knots. Another of the few existing vessels 
of this type is the Swedish mine-layer Claes Fleming, completed in 1915, 
She is of 1748 tons, and has a speed slightly above 20 knots. In our own 
navy it has not been deemed necessary to design ships specially for mine- 
laying, which during the war was carried out by vessels of almost every 
description, from battleships to submarines. Several flotilla leaders and a 
number of the larger destroyers were temporarily fitted up as mine-layers. 
The Abdiel, a flotilla leader launched at Birkenhead in 1915, was attached 
to the Grand Fleet as a “flying mine-layer,” and in this capacity made 
things very unpleasant for the retreating German fleet after the Battle of 
Jutland. At the other end of the scale is the battle-cruiser Courageous, 
which is equipped with gear for sowing mines. Of the six old cruisers of 
the Apollo class, that were reconstructed as mine-layers before the war, 
several were scuttled as block ships on the Belgian coast, and the remaining 
vessels are now out of service—The Engineer, 4/18. - 
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A dispatch from Berlin states that Baron Gemingen, nephew and suc- 
cessor of Count Zeppelin, intends to attempt to cross the Atlantic in the 
lin dirigible known as the 2-72. The armistice conditions prevent the 
completion of the airship, on which about two weeks’ work is required. 
|. The cruiser is 715 feet long with a diameter of more than 60 feet. She 
will have seven motors of 240 horse-power each. Her gas capacity will ap- 
» proximate 2,000,000 cubic feet. Baron Gemingen estimates that the dis- 
‘tance from Friedrichshaven to Washington can be covered in 68 hours, 
»depending upon the weather. It is asserted in Zeppelin circles that under 
favorable conditions the new airship could make the ‘round trip without 
landing —A erial Age Weekly, 5/5. 


GREAT BRITAIN 


_H. M. Battie Crutsers “RepuLtse” ann “ RENown.”—In_ the early 
months of the war the need for additional battle cruisers of very high 
speed, and armed with big guns, became more and more apparent, both to 
deal with raids on our coasts by enemy battle cruisers and with possible 
raids further afield. The value of this type of ship was also most clearly 
demonstrated at the Battle of the Falkland Isles. The British Admiralty 
therefore decided on the advice of Lord Fisher in January, 1915, to lay 
, down a new type of cruiser, of great length and limited draft, and of very 
./much increased speed, to meet this need. The battle cruisers Repulse and 
Renown were therefore ordered, the former from Messrs, John Brown 
and Co., Ltd., Clydebank, and the latter from the Fairfield Shipbuilding 
and Engineering Company, Ltd., Glasgow, at the beginning of January, 
_ 1915. Both ships are alike in every respect, and were the largest and most 
noteworthy warships added to the British fleet during the war. The vessel 
was successfully launched on January 8, 1916. 

The Repulse left Clydebank Yard, a commissioned ship, on August 14, 
1916, or in 19/2 months from the date when the requisite information was 
received by Messrs. John Brown and Co., and the Fairfield Company to 

“proceed with the detailed drawings in conjunction with the Admiralty 
officials, and to send out orders for material. 


-'* Ona preliminary run to Ailsa Craig immediately after the vessel reached 
‘the Tail-of-the-Bank, the machinery was gradually worked up to 107,000 
8. h. p., and on the following day, duting the four hours’ trial, the mean 
he wer developed for the first two hours was 117,000 and for the 

‘subsequent two hours 121,000. Further trials were carried out in the Firth 

» of Clyde when the vessel was loaded to about 30,000 tons’ displacement, and 
‘over a measured course a speed of nearly 32 knots was attained, the 
machinery developing over 119,000 s. h. p. 


/) The Repulse. was the largest and most powerful warship in the world at 


| the time, her length being 790 feet, breadth 90 feet, and depth to upper 


deck 41 feet, with a normal displacement of about 27,000 tons. The great 
length in proportion to depth gives the appearance of a large type of light 
‘eruiser rather than a battle cruiser, but on closer examination, the two bar- 
. bettes, each having a pair of 15-inch guns highly mounted for ahead attack, 
equal’ in power to those fitted in the: super-dreadnoughts, and a similar 
pair of is-inch guns mounted in a turret aft, give a strong impression of 
‘the great size of the vessel. These guns are each arranged to train through 
»1§0 degrees on either side of the middle line, and give a concentrated broad- 
“side fire, equal to 75 per cent of that of the latest battleships, thus making 
the vessel very powerful in attack. = © ; 
~The secondary armament consists of seventeen 4-inch B, L. guns, 15 of 
‘these being arranged on triple mountings, two sets on the conning-tower 
platform level on each side of the forward funnel, and three sets: on the 
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middle line on the flying and the shelter deck level. The single 4-inch B. L, 
guns are placed on the shelter deck, on each side abreast of the conning- 
tower, with a training sweep of 155 degrees. Two 3-inch high-angle 

are mounted on pedestals on the shelter deck abreast after the funnel, ate 
3-pdr. Q. F. guns on the same deck abreast the forward funnel, and 
five machine guns. In conjunction with these guns, there are fitted on 
platforms attached to the funnels six 36-inch single searchlight projectors, 
two similar projectors on the compass platform, and two 24-inch single 
signalling searchlights at the after end of the conning-tower platform. 
The vessel is fitted with two 21-inch under-water broadside torpedo tubes, 
placed in a compartment between the platform and the lower deck forward 
of the forward magazine; stowage is provided for ten torpedoes. 

The conning-tower is of oval form, having armour 10 inches thick, with 
an inner gun control tower with revolving hood and armored rangefinder, 
An armored torpedo control tower, with revolving hood and rangefinder 
for controlling the fire of the torpedoes, is placed on the after flying deck. 
In addition to these towers, which are situated in commanding positions, 
there are fitted on the foremast high above the navigating platforms a 
spotting top, a 15-inch gun director platform, and a 4-inch gun director 
platform; also a director platform and rangefinder for anti-aircraft guns 
on the main mast; and a signal distributing station in the armored house 
on the shelter deck under the main conning-tower. The intelligence and 
de-coding offices are in similarly protected houses placed on the forecastle 
and shelter decks respectively. 

The vessel is minutely sub-divided, having six boiler rooms, four engine 
rooms, and a cellular double bottom, extending from the middle line 
around the side and under the main or protective deck. A longitudinal 
bulkhead forming the boundary of the oil tanks extends alongside the 
engine rooms, boiler rooms and magazines, with an inner bulkhead form- 
ing an air space for the extent of the boiler rooms. 

The armor consists of a main belt about 9 feet 6 inches wide extending 
from abreast the after barbette to forward, and aft of these positions for 
a further length of 84 feet forward, and 62 feet aft of reduced thickness. 
The armor belt is finished off by a transverse armor bulkhead forward and 
aft, and two additional transverse armor bulkheads are fitted to resist end 
on fire. The maximum thickness of the armor of the barbettes is 7 inches. 
The forward conning-tower armor is 10 inches thick, and the torpedo con- 
trol tower 3 inches thick. The main or protective deck is 2 inches thick 
on the slopes with an additional strake of 2 inches high-tension protective 
plating in the vicinity of the water-line. The lower deck aft is 3% inches 
thick over steering gear. 

Structurally, the vessel is very substantially built, the shell plating of the 
topsides and the forecastle deck consisting of two thicknesses of high 
tensile steel of a total thickness of 14 inches, and the bottom plating is 
‘generally 1 inch thick, tapered at the ends. 

The chart house, admiral’s and captain’s sea cabins, navigating officer’ 
cabin, are situated on the platform and shelter deck forward. The Repulse 
was completed as a flagship, the admiral’s cabins being in the deck house 
on the after end of the forecastle deck. The ward room, captain’s cabins, 
and principal officers’ accommodation, offices, etc., are on the upper 
aft. The gun room and junior officers’ cabins, are placed on the main 
deck aft of midships. The mess decks for the crew are on the upper deck 
amidships and forward, and on the main deck amidships’; the sick bay and 
operating rooms, and lavatories in connection therewith, are on the upper 
deck forward; the wash places for crew are on the main deck abreast the 
boiler rooms and forward. 
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.. The equipment. of the vessel is, very complete; the electric, generating 
machinery consists of two sets of steam-driven reciprocating engines, 
each of 200 kw.;,one turbo and one Diesel engine-driven generators of 
equal power placed in separate compartments forward and aft;. electric 
ae winches, ammunition and deck. winches; warping capstan; auxiliary 
steering gear; ventilating fans for machinery spaces and for, working 
_ compartments and living quarters; electric heating for cabins, magazine 
cooling and icemaking plant; electric pumps for fresh water and bilge 
purposes; three sets of. wireless installation; eight lifts for engine and 
boiler rooms; electric power for driving workshop machinery; a very 
complete installation of, telephones and alarm bells; also the electrical 
“equipment, in connection with fire control, transmission of range and 
training of guns, danger signals, torpedo control and firing gear, and 
gyrocompasses, The capstan engines and cable holders are of the usual 
_steam-driven type for the forward cable gear. The steam steering engines, 
peut) by telemotors, are placed on the after bulkhead in the engine 
room, and are connected, up by shafting and gearing toa powerful set of 
iyi steering, gear operating a single balanced rudder. 
The propelling machinery consists of Brown-Curtis turbines driving 
four shafts, two.on each side of the ship, They are the largest direct- 
drive, turbines built,in the world. ie 
|, The turbines are placed in two engine rooms. side by side, divided by a 
middle-line bulkhead. In each engine room are three turbines driving the 
two shafts, the high pressure ahead and low pressure ahead being on the 
inner shaft and rigidly connected with,each other, and the intermediate 
pressure ahead on the wing shaft. Incorporated| in the same casing as 
the intermediate pressure ahead turbine ‘is a high pressure astern turbine 
with the low pressure ahead turbine is'a low pressure astern turbine. 
In this. view there is,seen alongside the low pressure turbine fora geared 
set of about three-fourths of the power and the effect .on size of increas- 
ing the number of revolutions where gearing is fitted between the turbine 
and propeller will be, appreciated. Ya 
_. The high pressure ahead turbine consists of two wheels, each carrying 
three rows of. blades, the pitch circle diameter of ‘these blades being 
10 feet 6 inches.. The intermediate pressure ‘ahead turbine’ consists of 
two stages of two rows of blades each, and a short drum of 12 rows of 
blades; then.a second portion of two stages of two rows each; and a 
drum of 31 rows. The pitch circle diameter of these varies from 9 feet 
3 inches, to 10 feet. The low pressure ahead rotor consists of a drum 
| portion of 34 rows, with a pitch circle diameter of 12 feet. The last blades 
_ are 26. inches in.length and 134 inches wide. . F FFD te 
The astern turbines consist of two stages of four rows each and a drum 
of six rows forming the high pressure astern turbine and a wheel of three 
= and'a drum of nine rows forming the low pressure astern turbine. 
fi pitch circle diameter of the high pressure astern turbine is 10 feet 
and of the low pressure astern 11 feet. - Pat fi 
|. The propeller thrust in each case is nearly balanced by the steam thrust 
arranged in the turbine, so that no main thrust block is necessary, but 
only a comparatively small block on each line of shafting, Each of these 
blocks has a thrust surface of 4370 square inches on 16,collars, In order 
' to obtain this balance in the intermediate pressure turbine, one of Mr. 
, Curtis’ latest patents was introduced, namely, to take, the steam a short 
distance along, the turbine, passing it in the forward direction, and then, 
_ by external passages, to cause it to re-enter the turbine and to travel aft for 
_ the remainder of the length of the rotor, t 
The intermediate shafting is 1814 inches diameter with an 11-inch 
hole, and the propeller shafts are 24 inches diameter with a 19-inch hole, 
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these ‘being ‘cased with gunmetal liners in the stern tubes and’ main 
brackets. 6ou8qoo7 a tl 


' The condensers, two for each set of engines, are ‘placed in two ai, 


partments, immediately’ aft of the ‘main engine rooms, with the eduction 
pipes passing through the transverse bulkhead. The surface of each con- 
denser is 19,225 square feet, or a total of 76,900 square feet for all the 
condensers. In the condenser room are’ the main circulating pumps, two 
per sét'of main engines, the evaporators and distillers, etc. The main air 
pumps are in the main engine room, so as to be under the control of the 
engineer of the watch. The forced lubrication pumps for the turbine 
bearings are also in the engine’ rooms, together with the necessary oil 
coolers, filters, etc., while the smaller forced lubrication pumps, coolers, 


_ etc.; for the shaft bearings are in the condenser rooms. 4 


Steam is supplied by 42 boilers of the Babcock and Wilcox type, these 
being entirely oil fuel fired and working at a pressure of 250 pounds per 
square inch. The total combustion chamber space of the boilers is 23,310 
cubic feet, and the total heating surface of all the boilers is 157,206 square 
feet. The boilers are all alike; each of 22 sections wide, 8 feét 1 inch 
between headers. The bottom tubes are 3¢% inches external diameter each 
and the remainder of the tubes 14% inches external diaméter. e vessel 
has two funnels, the forward one serving 22 boilers and the after one 
20 boilers. .The forward funnel is 25 feet by 16 ‘feet'6 inches and the 
after one is'13 feet by 16 feet 6 inches.—Engineering, 4/11. 


H. M. Seapcane-Carryinc Suir “ Arcus.”—One of the most interest- 
ing ships added to the navy during the war was the seaplane-carrying 
ship Argus, built by Messrs. William Beardmore and Co., Limited, at their 
works at Dalmuir on the Clyde. It is true that the Admiralty adapted 
the battle cruiser’ Furious to accommodate seaplanes and to permit them 
to rise from the deck, and this vessel, with her 90,000-h. p. geared turbine 
machinery; had a speed of 32 knots, which gave her a great advantage 
over the Argus in point of speed. Further, ‘there is now being bui 
specially’ for the same duty the cruiser Eagle, also of high speed and 
specially adapted to enable seaplanes to rise from her deck. The Argus, 
however, has the advantages that there is absolutely no obstruction on 
the flying deck, not:even funnels, and that she has under this deck space 
for the accommodation and repair of seaplanes. She is therefore a float- 
ing hangar, the space given up for this purpose being 330 feet long, 
68 feet wide over ‘all, and 48 feet clear, with a clear height of’ about 
20 feet. Hoists aré provided from this hangar to the flying deck, and 
cranes are available for lifting the seaplanes from the water on to the 
hangar ‘deck. -The structural arrangements in the ship to meet these 
abnormal conditions involved problems of design and construction which 
were admirably worked out and proved thoroughly successful. Perhaps, 
however, the most novel feature is the arrangement of the uptakes from 
the funnels, so that the boiler furnace gases could be discharged over the 
stern. Here also gratifying success has been’ achieved, and the results 
reflect credit not only on the technical officers of the Admiralty, brt on 
those responsible for the building of the ship and her machinery at 
Messrs. Beardmore’s works. . et ; 

In the early stages of the design of the superstructural work the method 
of supporting the flying deck was carefully considered. A %-inch ‘scale 


- model of the ship according to the proposed method of construction was 


sent to the National Physical Laboratory at Teddington to be tested’ in 
the air tunnel there. Exhaustive experiments on this model were carried 


out for the purpose of discovering the eddy-making effect of the structural 


work ‘below and’ above the flying deck, and also about the after end, 
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through which air eddies the aircraft had to pass when alighting on the 
deck. The result of these experiments showed that to ensure the mini- 
mum of air disturbance it was’ necessary that the space between the hangar 
roof and flying deck should be as open as possible. On: account:of this it 
was decided 'to make the hangar roof strong enough to withstand the 
greatest hogging and sagging stresses likely to come on the structure and 
to support the flying deck by very light lattice work. In addition, expan- 
sion joints were introduced at various points to ensure that no’ stresses 
were to be taken up by the flying deck. Further, it was discovered that 
the emission of the hot gases through vertical funnels above the flying 
deck produced such serious air disturbance that the safe landing on the 
deck would be extremely difficult. This necessitated the fitting of the 
horizontal smoke ducts below the flying deck which carry the gases right 
aft away from the stern. 

The hangar, designed to fulfill the latest requirements of the Air Board 
for this type of ship, is 330 feet long by 68 feet wide over all, and 48 feet 
clear width, and is of a capacity regarded as sufficient to accommodate 
20 seaplanes. 

The flying deck is 68 feet wide, is fitted all fore and aft at a distance 
of 14 feet 6 inches above the hangar, roof, and is clear of all obstruc- 
tions. The navigating bridge, bridge houses, wireless offices, etc., are 
placed forward under the flying deck. The chart house is capable of being 
raised above the flying deck level or lowered to a stowing position under 
the flying deck by hydraulic power, and when in raised position commands 
a clear all-round view. 

There are two electrically-controlled lifts for raising the aeroplanes 
from the hangar to the flying deck. The after lift is 60 feet long by 18 feet 
wide, and the forward lift 30 feet long by 36 feet wide, and each is 
capable of lifting the largest Service planes with the wings folded back. 

planes on reaching the flying deck have their wings extended and 
are then ready for flight. The total deck opening in way of the forward 
hatch is 56 feet. When the lift is at the flying deck level two roller 
platforms, each 10 feet wide, slide to the sides and thus completely cover 
the well openings, When the lift is below the flying deck these platforms 
are brought into the center and give a 20-foot starting platform for the 
run off. It was intended that aeroplanes should alight on the after part 
of the flying deck, and to facilitate this at ‘night, special illuminating 
arrangements are provided for the guidance of ‘pilots. In addition to 
the lamps at each side and across the flying deck aft to guide planes land- 
ing on the deck at night, steam jets are fitted forward at each side and at 
the aed for guidance in maneuvering for aircraft during daylight. On 
the flying deck aft a special arrangement is fitted in the form of wire 
mattresses, for retarding aircraft when landing. Planes that have landed 
in the water are specially picked up by means of two derricks with electric 
winches placed amidships on the flying deck, and two electric cranes abaft 
the hangar’on the hangar deck. In addition to the stowage arranged for 
aircraft in the hangar, provision is made for carrying aircraft on the 
flying deck. When aircraft are thus stowed on the flying deck, a timber 
palisading can be raised around this deck to act as a wind screen. The 
palisades are arranged in such a manner. that they can, be raised simul- 
taneously 14 feet above the deck level,,and are lowered simultaneously 
to the flush of the flying deck. All erections on the flying deck, such as 
favigating and chart house jack and ensign staffs, poles for navigating 


‘and signalling lights, are arranged so that all can be lowered flush with 


the flying deck 
Two signal and wireless telegraphy masts are arranged so that they can 
be lowered flush with the flying deck having special contrivances and 
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winches for overhauling all slack rigging; this also applies to rangefinder 
and gun ‘control instruments for use with anti-aircraft guns. Outside and 
around the flying deck is fitted a wide safety net. 8 10 fies 

The armament/of the vessel consists of four 4-inch guns of special type 
for anti-aircraft and anti-submarine protection, and two 4-inch Q. F. guns. 
These‘ are: placed in suitable positions forward, amidships, and aft so as 
to afford: all-round and overhead protection—London Engineering, 3/28, 
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BATTLESHIPS AND BATTLE CRUISERS 
(Dreadnoughts and later ships only) 
NUMBER OF GUNS OF MAIN, ARMAMENT ON BRITISH U. GERMAN 





Added during the war, less losses 





, August 4, 1914 
' Up to May 31, Up to November 11, ' 
1916 1918 y 





British | German’ | British | German | > British | German 
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TORR och nares donned 2 , 184 116 36 118 92 
Weight of broadside.. a, hol! 116,600 Ib. 190,340 Ib. 52,840 ib. | 226,600 Ib. 77,500 Ib. 























. We, also-had 12-inch, 14-inch, and 15-inch guns on monitors, but. these 
are not, taken into, account in; the above, table, nor are guns on pre- 
dreadnoughts counted. . ' ype Flagg aA. ta 
The above table shows that at, the beginning of the war we,had in our 
capital ships, dreadnoughts and. battle cruisers 272 (German, 184), big 
guns with a total broadside, of 100. pounds (German 116,600 pounds), 
and by the end of the war we had added one, hundred 15-inch guns, besides 
13.5-inch, etc., anda. net, addition of 226,600 pounds broadside against 
sixteen 15-inch and fifty-six 12-inch with a broadside of 77,500 pounds to 
the German Navy. |. i beta » Pi PAS ne 
We began with an advantage of 140 per cent weight of broadside. 
At Jutland we ‘had an advantage of 175* per cent weight of broadside. 
At finish we had an advantage of 160 per cent weight of broadside. 
War DeveropmMent ‘or Britrsw Torpepo-Boat Destroyer.—During the 
period of active’ hostilities—August 4, 1914, to November. 11,,,1918—25 
flotilla leaders and: 280 torpedo-boat destroyers were completed and de- 
livered to the government by 16 British shipyards. Of, this total of. 305 
vessels, eight Clyde firms contributed no less than 156. 





_*T£ two'ships of Royal Sovereign type only just commissioned are not 
counted, above percentage becomes 160. lauoortnd 
‘The above figures only include the ‘British and the German Fleets; no — 
account is taken of any of the Allied Fleets or of the ‘Enemy Allied 
Fleets—From “Naval Construction during War,” by Sir Eustace Tenny- 
son D’Eyncourt, K. C. B., read before Institution of Naval Architects 


April 9, 1919. 
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The progress made in the adoption of geared turbines for all classes of 
torpedo-boat destroyers is shown by the following figures, which give the 
number of vessels fitted with geared turbines delivered from August 4, 
1914, to end of each year: To end of 1914, 2 destroyers; to end of 1915, 
none; to end of 1916, 15 destroyers; to end of 1917, 2 leaders, 59 destroy- 
ers; to November 11, 1918, 6 leaders, 62 destroyers; giving totals of 
8 leaders and 148 destroyers respectively. : 

The Shakespeare was, like the Spencer and Wallace, the largest unit 
built by Messrs. Thornycroft for the Admiralty, and the geared turbines 
were designed to meet the guaranteed speed of 35 knots. The particulars 
of the vessels are as follows: Length on water-level, 325 feet 9 inches; 
beam, 31 feet 9 inches; depth, 19 feet 9 inches; armament, five 4.7 guns, 
one 3-inch H. A. gun, six 21-inch torpedo tubes and two depth-charge 
throwers. The oil fuel capacity is 500 tons, and the complement 157 men. 
The displacement with all oil on board is just under 2000 tons. The 
speed of the Shakespeare on official trial, which was run in the Channel, 
was tested by four runs over a 20 fathoms course, the ship being in fully- 
equipped condition with all armament and ammunition, but with 3 hours’ 
oil fuel only on board, representing her condition in the middle of a 
6 hours’ full-power trial. The speed obtained in this depth of water was 
38.95 knots.—Engineering, 3/21. 


Burce Protection British Suips.—Immediately after the outbreak of 
war, Sir Eustace d’Eyncourt put forward proposals for what is now 
termed “bulge” protection for ships. Experiments were made, and his 
ideas proved to be correct, and bulges were fitted to some of the old 
cruisers of the Endymion class, and to the new large monitors mounting 
heavy guns. This protection consisted of a water-tight outer compart- 
ment full of air and an inner compartment open to the sea, and therefore 
full of water. It was a long time before any vessel fitted with this arrange- 
ment was actually torpedoed, but in the end several vessels with bulges 
were torpedoed, and survived.—London Engineering, 4/18. 


British. NAVAL Reservorr.—The large reservoir constructed at Rosyth 
for the storage of oil fuel for the British Navy has now been completed, 
and the two sections in which it is built have a combined capacity of 
sixty million gallons, the area occupied by the reservoir and surrounding 
roadway, pipe track, etc., is 1114 acres, and the roof area is 7%4 acres. The 
reservoir is built of concrete on a rock foundation, the site being the sand- 
stone quarry known as Howe Cove. The final testing was carried out by 
pumping salt water into the reservoir from the Firth of Forth at the rate 
of 4000 gallons per minute——London Army and Navy Gazette, 4/5. 


CHANcEs IN BritisH SHIPS AFTER JuTLAND.—After the Battle of Jut- 
land a considerable amount of additional protection was added over the 
magazines in practically all our ships as a precautionary measure. Only 
in one case was any portion of a shell found to have penetrated below the 
protective deck, but with the ever-increasing range at which actions have 
been, fought, and the increasing penetration of improved shell, the danger 
of the decks being inadequate had to be considered. In certain ships, the 
under-water protection was reinforced by adding outside bulge protec- 
tion—London Army and Navy Gazette, 4/12. 
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_ From“ Naval Construction during War,” by Sir Bustace Tennyson D’Byncourt, K. C. B.; read before Institution of Naval Architects, April 9, 1919. 
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UNITED STATES 


Navy DepARTMENT—BuREAU OF CONSTRUCTION AND REPAIR 
VESSELS UNDER CONSTRUCTION, UNITED STATES NAVY—DEGREE OF COMPLETION, 








APRIL 30, 1919 yh ee 
mas Per cent of completion 
_ © Type, number and Contracter May 1, t919| Apr. 1, 1919 
I name : 





On fe) 
Total ship (Total) gif 

















New York Navy Yard ...cqsscessepeseee 72-6 | 68.6 | 68.4 


64.4 

--|Mare Island Navy Yard...+esseess+s+++| 50-9 | 48-9 | 57-2] 45-9 
New York S. B. Co....--cesscessecsee+s| 20:4 | 3-4] 16.4] 2.1 

Newport News S. B. & D. D. CWeeie'sny =: 35-2 4-1 34-6 

New York S. B. Cossses.s vccsneecdecss +5 : 12.4 1.7 

Newport News S. B. & D. D. Co.......| 21-3 | 2.2 | 20.5 | 2.2 
New York Navy Soh akira °. o. ' Oe o. 
New York N; vy Y cetedensebesceses| Os oO. oO. o. 
-.-|Mare Island Navy Yard.ccsss-cccc.s22: 0. o. o. | 0. 
Norfolk Navy GO ed as dcsususcrtess sé e. o. oO. ’ oOo. 


I 















-|Newport : RED. Bo bavesl Giae-bibedao Tages. 
Phila. Navy ard sve cvsaneecedcasepedes eeee waee peas =: 
Phila. Navy Vardiieisedvivecnnsescksves oeee seen sees | cece 


(40) | eee eee scale Rive &B. MEE ns os ice dupannce eese eee ey A ee 
ee er Ss. B.& D. D. Cocca ike aur seer a a Ry ° 
Og: New York S. B.S star eeteeeeeers| sone cane aes Seer 


Todd D. D. & Const. Co.seeeevsoeesesss| 26:2 2.9/2. }21.6 
DD. 0: : ee eee eresseseces . 2-§ | 22. 1. 
6D. Dk tae Gs... laa: 
Beth. S. B. Co. (Fore River).....,....+.| 0 | 0, | @ } 0. 
-|Beth. S. B. Co. (Fore River)........s00+ o. | 0. fo. 


oO. 

Wm. Cra & Devecveveceeeeesas| 10+ 

Wan. Cramp & Sons 10. 

-|Wm. Cramp & Sons Co...........000008) Os 
Wm, Cramp & Sons Co.........sseeeees bs wees | 00) | eee 

93. 

23 








Co. 
Wm. Cramp & Sons Co......ssesesseree 







“ d Navy Yard. eR SIS 7 3 :. 
Puget oun Nav ar eee eeeeeeereee * * . . 
Puget wa avs Yar Eee vhs hivbeewehoakag:s Fret Becke es 




















dest ers, 69 submarines, 12 oil tankers, 19 sea-going tugs, 
nd 52 Ford eagles in various stages of completion. 


a a MATERIEL 
ON AGAINST TorPEDOES AND Mines Latest U. S. Suirs.—The 
table character of the underwater protection of these ships is 
hown very clearly in our photograph taken from a point above the main 
deck of the Maryland, which is now under construction at the Newport 
News shipyard. It will be seen that, between the outer skin of the ship 
the inner wall enclosing the engine and boiler rooms, magazines, etc., 
re are no less than four longitudinal walls, intersecting the numerous 
transverse bulkheads and subordinate transverse partitions. Thus, there 


is provided, a broad belt, 12 to 15 feet in width, of cellular water-tight 
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Deck View OF THE 32,300-Ton “MaryLANp” SHows THE Wide ANTI- 
Torpepo, CELLULAR ConstTruUcTION, WHICH Witt EnaBLe HER TO SURVIVE 
THE BiLOws or SEVERAL TORPEDOES. 
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compartments. The force of the detonation of a torpedo would be ex- 
co a in rupturing the tough steel of this construction, and its tearing 
and bursting energy would be so far absorbed that, by the time it reached 
the inner wall, it would fail to get through. The Germans adopted this 
construction in their ships to such good effect that when the battle-cruiser 
Goeben was taken over after the armistice, it was found that though she 
had been torpedoed or mined no less than five times, and although the 
innermost walls protecting the engine and boiler rooms were bulged in- 
ward, they had held. Similarly, although at least four of the German 
battleships were torpedoed at Jutland, they all succeeded in getting back 
to port for repairs.—Scientific American, 3/5. 


PERSONNEL » 


~ Repuction or Nava Force Orverep.—The Secretary of the Navy has 
directed that the total enlisted personnel, regular and reserves, be re- 

to 250,000 prior to July 1, 1919; that a material reduction be imme- 
pend made in the enlisted personnel now employed on shore, and that in 
making this reduction personnel relieved from shore duty shall not be 
released, but shall be sent to sea. de fe the bureau of navigatien 
has issued orders to the commandants of all naval districts to make re- 
ductions in their forces and has directed the transfer of certain personnel 
tothe larger receiving ships fer detail to sea~going vessels—Army and 
Navy Register, 5/10. ot: Dott 


_ Swortace or Men 1n Navy.—The Bureat of 'Navigation is confronted 
with the serious problem of finding enough men to maintain depleted 
eréws for the vessels of the fleet and to meet the constantly increasing 
pr ead with a woeful insufficiency of men wherewith to work. The 
plan of placing a large number of vessels out of commission was con- 
sidered, but it is understood that this proposal has not met with favor in 
the office of operations. Meanwhile the demand for more men is becomming 
urgent and insistent. When the U. S. fleet arrived in New York there was 
an immediate call for 7000 regulars, and there’ were but about 600 to furnish 
the fleet. Only recently 18 mine sweepers were fitted out for duty in Euro- 
0 wong a duty which is generally recognized as being hazardous and 
ree from romance, and consequently calls for men who are trained in the 
regular navy and may be expected to remain until the job is finished. 
Three salvage vessels were also equipped for work which the reservist, no 


_ matter how enthusiastic, is not qualified to perform. The Eagle boats are 


0 apace, the first vessels being assigned immediately to an important 
letail in European waters——Army and Navy Register, 4/26. 


as OPERATIONS 


~Sweeptnc up AMERICAN Mines.—Eighteen mine sweepers and from 
1700 to 1800 men will be employed under Rear Admiral Strauss in sweep- 
ing up the 57,000 American mines which were laid in the great North Sea 
barrage during the war. Two of the craft are now overseas, 12 others 
are now en route and the last four will sail from Boston. In addition to 
the sweepers, 20 of the gasoline-driven submarine chasers now in European 
waters have been assigned as tenders. 
On Sweepers are powerful seagoing tugs, built for this special duty. 
They are single-screw, oil-burning craft of about 1000 tons’ displacement, 
and each has a complement of five officers and 75 men. Some. of them 
have. already demonstrated their fitness by sweeping up mines planted on 
‘American coast by German submarines. Their steaming radius. is 
such that they can remain at sea many days engaged in this rough and 
dangerous work.—Army and Navy Register, 4/26. 
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MERCHANT: MARINE 


Wut Cancer Suip Contracrs.—Shipping Board to Reduce Engag 
ments by 2,000,000 Tons.—In a statement issued Friday, April 25, Chair 
man Hurley, of the United States Shipping Board, said: 

“ Since va signing of the armistice on November II, 1918, the Shion 
Board has cancelled contracts for more than 2,000,000 tons of steel 

“In figuring out the balancing of our fleet, we now find it necessary to 
cancel an additional 2,000,000 tons of steel ships. 

“Tn some of the old and established yards we are now paying from 
$195 to $225 per ton for cargo steamships and oil tankers. In some of 
the new and inexperienced yards we are paying as high as $300 per ton 
for cargo ships. 

“As these are war prices and as we feel that we should now be building 
only on peace prices, we are now considering cancelling all contracts 
where keels have not actually been laid.”—Official Bulletin, 5/5. 


Report America Gers Se1zep Suirs.—The retention of the seized Ger- 
man ships by the United States would place at its command perm 
such vessels as the Leviathan, formerly known as the Vaterland. Vessels 
of this type would be of tremendous service in building up passenger lines 
on the most efficient basis and by so doing draw freight business, 

It was stated in the news dispatch from Paris that the German inter- 
ests would be credited with a fair price for the tonnage when reckoning 
.was made of the damage done by the German submarines to American 
tonnage and American interests. 

It is considered possible here that the action of the Alien Property 
Custodian’s office in buying the seized North German Lloyd and Hamburg 
American: docks at Hoboken, thus assuring the temporary retention of 
their control in the government, may have had something to do with a 
decision at Paris to award the German shipping seized in American ports 
to the United States. 

Here is a list of the former German-owned shipping seized in American 
ports and which is reported to be involved in the decision made at Paris, 
The tonnage figures are in relation to the usefulness of the ships as cargo 
carriers and is reckoned without regard to the passenger service which 
will be rendered: 


Ton Ton- 
Name : nage Name nage 
Fn a Pt tao Peer vs 7,200 COOME: «. its ieisina.coul 2,485 
MOONE. 4 ABE 0048 12,305 COOOMOION nals sibs icdiien 11,717 
Agamemnon ..........44 8,700 Baron de Kalb ........... 8,200 
SIRE BS Scio 5 6 is 20,765 MO Nica) Sages si asa ch 6,800 
SI ih ok eiis yo 6eei 8,950 Gen. G. W. Goethals...... 5,437 
MN i sé sans 8,000 Gen..H. F. Hodges........ 4,009 
AOE ORE aap in 5s 5.4 039 ++ 11,000 Gene 0, H.. Ernst... 50% _ 5,380 
BO YAEL EE OA 11,200 Gen, W. C. Gorgas........ 5,520 
p Ea ere 7,100 G. Washington ........... 13,300 
SE ova bikie cabtrees > 7,600 Tr reer eS Fi 
MI Gon vo 0s 2 0 0 1 esa ex 11,500 ie SP 00C 
EER ebaran ath Wie 700 Fee a ae 4,800 
Ne as ana ke ess «5 4,650 POE Seder il. oes caes 11,000 
et a Vite BASE SETS 3,978 fn BaUPY ASS Senos MBAR See? 1,800 
Berens Pt OE OE: 2,600 TSOnOMIG?) ol 5,050 
Black Arvow’.....60.6...5 8,000 RA TA AE 1,690 
Bridgeport ............ 41. 10,000 Leviathan e000). eat 15,000 
COMMON SITE. Be. 0,761 Long Beach .:..2:..0..00% 1,967 
Carcbaita 200. i. basses 7,200 Madawaska ...... 2.0.4 605 6,850 
Chattahoochee ........++% ‘11,000 Mercury cociicccelvinn. eve 10,350 
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Ton- Ton- 
Name nage Name nage 
Midget ...... Peden eee 600 Quinnebaug 2.1.62... 06 2,000 
Moccasin .......006.005, 4,760 Rajahil! Gi. Pi2secive. wwtis 2,250 
Monticello ...:..4..0. 0005 12,500 Rappahannock ........45. 11,200 
Montpelier \.....0..++.45. 10,000 Romtaw ), 210 i. 0168. 54 1,600 
Mount Vernon ........... 8,300 Sachem hie 0v. 1139 wdc «ae 4,246 
Nansemond ......... 05605 14,700 Savannah |... 6. ccs ces 6,930 
| LS Se ea 6,800 Susquehanna... . 20.0654. 11,650 
Newport News ....++ +--+ 5,270 Suwanee \..... 260. fan ous 11,250 
Nipsic 1.206. .0ee ee eines 2,500 Taso Li. 003K. alas 2,200 
NYQNEO «2.0.0. e eee eee 7:750 Ticonderoga .......0.044- 7,900 
Oconee ... 06s. s eves ee eens "4,200 Tipbecanoe ........+. 654% 8,966 
OnIOW .0 0s. vi sie Sees 5,800 Tented boisalst. bus cece 7:750 
oe Bb4 FHS D6). <a Hae. J orm Von Steuben ...... 06.008 ree 

Soy sbaebalet rane , Wabash (P0200. F008 28. 4775 
meee bk. SAIL «8 - 5,180 Wachusett ........... ee 6,450 
MG! Uodicoie. oi. ok 6,500 Wisp ieviauennes ii, 3,400 
Pensacola). 6s ik. ile cali 6,040 Women tei coro pam 
Prqwee Vs. 3k. 220. 620i us 8,879 Wa PrAeRe ays geit woe sh *y 
Philippines ...... singe. bs 13,000 GEAUZD wv iveeeeecresies 49900 
Pocahontas .........05.05 10,550 Wyandotte ,.....++++++++: 5,900 
Powhatan ..........00065 9,510 PS Baebes limes hd 2,510 
President Grant .......... 19,810 WDE wien « tek + oko otha s 2,200 
President Lincoln ........ 21,000 POCO, sae sentndls “chee 6 4,416 
Princess Matoika ........ 10,500 VR Ys, oh). eAsxe Reked 2,500 

Meet bus. caleilsia. 2,900 é ———- 

os Ree a ee 5,100 Total, 89 ships....... 654,000 


The names given are those selected by the United States—N. Y. Times, 


NAVIGATION AND RADIO 
Rapio TELEPHONY * 


BAattLesuip Equirpment.—The possibilities of the wireless telephone in 
naval maneuvering were quickly recognized by the Navy Department. 
Commander Hooper, of the Bureau of Steam Engineering, asked us 
to cooperate in making the wireless telephone a useful piece of equipment 
in naval service. It was decided to build two experimental sets, install 
them on battleships and give the operating staff an opportunity to investi- 
gate and criticize them from an operating point of view. The construction 
of two sets was begun in December, 1915, and they were completed about 
the middle of January. A short description of these sets will not be out of 
place at this time. Each set consisted of complete transmitting and re- 
ceiving sets with a motor-generator. The receiving set was built to be 
set on top of the transmitting set. An extension circuit was provided so 
as to allow placing the hand set either on the bridge or in the admiral’s 
or captain’s cabin so that it would not be necessany for them to go to 
the radio room to talk. A duplicate hand set was provided for the opera- 


tor in the radio room, as well as a head telephone for listening-in. The 


normal condition of the circuit was with the antenna connected to the 
receiving set. Any call thus coming in would be received. When a call 
was received and it was desired to talk instead of to listen, a button on the 
hand set was pressed which caused the relay operated antenna switch to 
disconnect the antenna from the receiving set and connect it to the trans- 


mitting set and at the same time start the transmitting set operating. 


This operation required only a fraction of a second. It was thus possible 


to transmit and receive successively on the same antenna by pressing the 
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button whenever it was desired to talk. The wave length range of the 
set was 600 to 1200 meters. This system was likewise similar to that at 
Arlington, but was, of course, quite small and produced only one and 
one-quarter amperes in the antenna. These sets were installed on the 
battleships Arkansas and Florida at Guantanamo, Cuba, the first part of 
February, 1916. It was found entirely practicable to hold a two-way con- 
versation between. vessels over 30 miles apart. There is no reason ‘to 
think that was the limit of communication, as some of these conversations 
were overheard in Jamaica, a distance of 175 miles. No attempt was made 
for’ range, as that was not the object in building these sets. sf 
Multiplex Working.—This experiment pointed out many things in the 
‘use of the wireless telephone which it was highly desirable to know. As 
the result, the Bureau of Steam Engineering approached us later in the 
same year and requested that a second step be made in the development 
of a satisfactory set. The fact that this set worked on the same wave — 
lengths as their regular radio telegraph sets, caused considerable inter- 
ference. It was desired in the telephone field to provide separate possi- 
bilities in communication for the navy and not encroach upon’ the 
telegraph. It was, therefore, thought desirable to go to much shorter 
wave lengths and provide a set which would not interfere at all with the 
telegraphic operation of neighboring vessels and interfere very little with 
the telegraphic operations on the same vessel on which the telephone was 
being used. A few field experiments were made with short wave antennas 
on two ships in July, 1916, to provide data necessary for building these 
sets and their design and construction was started in October. The new 
set differed from the old one in that it operated on three wave lengths, 
_150, 189, and 238 meters, and also in that it was multiplex and allowed nine 
conversations to be carried on three wave lengths. The basis of the 
multiplex system which was originated by Mr. R. A. Heising is as follows: 
Suppose a wave of 25,000 cycles is modulated according to a 
signal, This wave when received in the receiving set and rectified repro- 
duces the desired speech, If, however, instead of radiating this 25,000- 
cycle wave directly, we modulate a 150-meter wave with it and radiate 
the 150-meter wave, on receiving and detecting at the receiving station 
the 150-meter wave there will be produced the wave of modulation, or 
the 25,000 cycle wave, This second wave is, therefore, produced in the 
receiving station not by its direct radiation and reception, but is produced 
there by being carried by the shorter carrier wave. If it is then selected 
by tuned circuits and detected, the speech signal becomes audible. There- 
fore, with these sets provided, it was possible to have three ships transmit 
simultaneously on the same wave length, 150 meters for instance, one 
ship. using an intermediate frequency of 25,000 cycles, the second an in- 
termediate frequency of 35,000 cycles and the fourth, an intermediate 
frequency of 45,000 cycles. A receiving station tuned to 150 meters would 
receive all three double modulated waves. By using a second tuned cir- 
cuit, one of the stations could pick out any one of these three conversa- 
tions by tuning the second tuned cireuit to 25,000, 35,000 or 45,000 cycles 
and detecting and would not be interfered with by the other two stations 
on, the same wave length. 4 
These sets were built upon the same plan as the previous ones in that 
transmitting and receiving sets were built to be placed one upon the other. 
These sets were installed on the, U, S. S. Pennsylvania, Wyoming and 
Seattle in January, 1917, but scarcely had they been installed than diplo- 
matic relations with Germany were severed and the assistance in 
development of apparatus by the operating staff of the navy was neces- 
sarily curtailed. : 
Radio Telephone Apparatus for Military Use—Beginning with the 
entry of this country into the war, the demands for radio apparatus for 
military purposes have resulted in the very rapid commercial development 
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of this type of equipment. While nothing fundamentally new has resulted 
from this work, there has been a very practical and valuable result in that 
the commercial development and manufacture of radio telephone ap- 
tus in general has been put on a basis which otherwise could not 

ve been reached for many years to come. j 
The first apparatus for war purposes was built at the request of the 
Navy Department in March, 1917, and consisted of 15 experimental 
sets which were proposed for use on submarine chasers, These sets were 
of the continuous wave type and were intended»primarily for telegraph 
communication, but were also equipped with a telephone modulating 
attachment. The transmitting element employed four tubes of the type 
used in the transatlantic experiments, and delivered approximately 1.5 
amperes into the small antenna of the submarine chaser. In view of the 
fact that these sets were immediately replaced by an improved type which 
‘be described later, the detailed construction of these sets need not be 
discussed, and they are mentioned merely to indicate the Navy Depart- 
ment’s practical interest in this type of apparatus at a comparatively 


early date. 

Aircraft Telephony—The most prominent and probably most spectacu- 
lar development of radio telephony during the war was in connection with 
its use on military aircraft. While radio telegraphy had been used before 
for fire control and scouting purposes, its field had not gone beyond that 
of one-way communication, and was confined practically to the use of 
simple spark gap types of telegraph apparatus. 

Anticipating possible employment of radio telephony in this field, the 
Western Electric Company Engineering organization had done a con- 
siderable amount of experimental work in the way of. applying the prin- 
ciples demonstrated in connection with earlier experiments in long 
distance radio telephony to short range work. This work had been carried 
on for some time under the direction of Mr. H. W. Nichols, and had 
resulted in the development in experimental form of satisfactory short- 
range apparatus. 

On ge 22, 1917, Major General Squire, Chief Signal Officer of the 
Army, ed a conference at Washington to consider the. feasibility of 
intercommunication between airplanes while in flight by means of radio 
telephony. There were present at this conference besides General Squire, 

D Rees, of the Royal Flying Corps of Great Britain; Captain, now 

olonel,'C. C. Culver, of the Signal Corps, and Major, later Lieutenant 


nel, F. B. Jewett, and Captain, later Major, E. B. Craft, who had been’ 
assigned from the Western Electric Company Engineering Organization 


to engage in this work. At this time plans were in the making for the 
remendous aircraft program which was later undertaken by the army, 
nd it was clear to all that a successful means of communication between 
ttle planes when flying in squadrons would be of inestimable value and 
would greatly increase the efficiency with which these squadrons could be 
maneuvered. The early work had shown such promise that there was 
justification for assuring the Signal Corps that this means of communi- 
‘could be worked out successfully and applied to aircraft of various 


~~ 


. As a result of this conference, orders were issued by the Signal 


rps for the Western Electric Company to undertake the development 
of a wireless telephone system for the purpose. The experimental equip- 


ment available as a laboratory proposition at this time, served as a basis’ 


for the first experimental trials in the air. ‘This ‘transmitting set did 
not use the Colpitts system of modulation the “constant currents” system 
of R. A. Heising, which was found to be more compact and easily 
bas pee “This system comprises a modulator and an oscillator tube with 
They 


plate circuits essentially in parallel for audio frequency currents. 


They are supplied from a generator through a ‘choke coil whose function 
is to maintain a practically constant current to the two tubes no’ matter 
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how the plate currents may vary individually. A circuit diagram is shown 
in Fig. 16, and the operation is as follows: 
When the transmitter is not actuated there is a certain normal value off 
voltage impressed upon the grid of the modulator tube, this value being 
adjusted until the plate current of the modulator is about the same as that. 
of the oscillator... Now the characteristic curve shows that as the grid 
becomes more negative "the plate current decreases at constant plate vol 
and with positive grid voltage it increases. This may be described by 
saying that the resistance’ of the-plate circuit may be varied by. varying. 
the grid voltage, and inspection of the curve shows that. this varia- 
tion may be from a very high value (point —E) to a small value for 
positive grid voltages.. In the modulating system of Heising the trans- 
mitter voltage acts upon the grid of the modulator and causes the re- 
sistance of the plate circuit to vary through.a wide range in accordance 
with the ‘speech voltage. Since this circuit shunts the plate circuit of the 
oscillator tube (at audio but not at radio frequencies) the oscillator will 


od 
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Fic. 16.—ScCHEMATIC OF HEISING MODULATION SYSTEM. 
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be robbed of current.or have additional plate current forced through it i 
SCRaT HACE with the speech voltage. Its output will thus be varied and 
t has been found that speech is modulated. in this way with very good 
pee of The efficiency of this system. is high and greater than that of 
an, “absorption” system in which power is variably diverted from an 
oscillating circuit and wasted in a modulating device. In the constant- 
current system the voltage and current in the oscillator rise periodically 
to nearly twice their values when the transmitter is not acting, which fact 
accounts for the increased efficiency, 
Experimental Work.—This, fundamental plan seemed to be the most 
feasible one to pursue, and on June 5, 1917, another conference was 
at Washington to agree upon the various technical features and make 
plans for carrying out field tests. ; 
wits was early realized that the principal difficulty in airplane telephony. 
be, the noises due to the motor and the wind, so that attention was. 
concentrated on. the problem of -proniding against this difficulty both i 
the transmitting and receiving ends of the combination. Laboratory wo 
was directed particularly toward producing a form of telephone a 
mitter, or, microphone which would be as insensitive as possible to 
extraneous noises and at the. same time be responsive to the voice ie 
quencies, In order that this, work might be carried on at high speed, a. 
sound-proof room was. constructed and a device provided which bg, 
duced. very accurately the noises of the engine pH chat By the first 
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July experiments looked sufficiently promising to warrant tests in the 
field: On July 2d a complete radio telephone transmitting equipment was 
taken ifito the air and speech’ of good volume and quality was received on 
the ground, with the transmitting plane two miles away. The develop- 
ment of a suitable receiving head set was carried on simultaneously, and 
it was found possible to devise a leather helmet with the receiving ele- 
ments so disposed and screened from external noises that the weak radio 
signals could’ be readily observed. On July 4th experimental receiving 

ipment ‘was taken into the air, and Mr. L. M: Clement, of the Western 
Electric Company, successfully received speech from the ground at a dis- 
tance of several miles. 

‘As stated before, the apparatus used in these tests was of an experi- 
mental form built in the laboratory. The transmitting set had an output 
of 0.7 amperes at a wave length range of 200 to 400 meters, the antenna 
being a trailing wire about 100 meters long. 

“Development of Apparatus——With the information resulting from these 
tests, the development of a practical airplane set began at once. During 
the previous month, comparative tests had been made on'a number of 
proposed modulating systems, with the result that ‘the constant-current 
system previously described seemed best for the purpose. The problem 
now was to produce sets of minimum size and weight, physical structures 
which would withstand the extreme’ vibrations and jars encountered in 
flying, especially in ey the most convenient disposition of ‘coftrol 
elements, suitable source of power for both high and low voltage, and a 
form of antenna which would not interfere with the evolutions of a plane 


-in squadron formation, 


Tt was’ realized that the solution of the last-mentioned ‘problem would 
corisumé more time than was at our disposal, and while’ work was imme- 
diately started in the field on antenna measurements and study, the 
design of the sets proceeded on the basis of using a trailing wire antenna. 
The working out of a practical helmet design proved to be more diffi- 
cult than the success of the earlier experiments indicated. It was found 
that the degree of ifiterference experienced changed very rapidly with 
slight imperfections to fit. The problem was also complicated by the 
necessity of providing means for using oxygen at high altitudes, and of 
providing for the comfort of the wearer over a period of several hours. 
It was found that a very slight amount of pressure on certain portions of 
the ear caused excessive pains and headaches after. a very short. period, 
and the final design was a compromise between comfort and efficiency as 
to sound insulation, . ’ i 
The problem of power supply was an interesting one, It. was required 
that the weight should be reduced to a minimum, which precluded the 
possibility of employing storage batteries. There are obvious objections, 
Sieafo Attaching any, form. of generating device to the propelling engine. 
ideration of all the factors led. to the adoption of a wind-driven 
generator for, the purpose. This generator of about 100 watts direct cur- 
rent output was required to produce a potential of 300 volts for the plate 
circuits of the vacuum tubes, and a potential of 25 volts for the filament 
circuits. . It is necessary, to insure most efficient. operation, that the fila- 
ment, current be kept constant, and the fact that the specifications called 
for operation with airplane speeds varying from 40 to 160 miles per hour 
the problem.of voltage. regulation loom large. Ordinary forms of 
electro-mechanical regulating devices did not prove to be successful, and 
while it was probable that, something of this type would eventually, have 
been developed, the problem was solved by a very ingenious arrangement 
proposed by Mr.\H, M. Stroller, in which the vacuum tube is the essential 
e it... The voltage of the generator is held approximately constant by 
mga OF, a vacuum tube regulator, which controls the field flux. Two 
field windings are provided, the main field, which is in series with the 
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filament of the regulator tube, and a differential field which is in series. 
with the plate circuit. At minimum speed the differential field is inactive 
and the generator behaves like an ordinary shunt machine, except that the. 
main field has a small resistance in series,due to the regulator tube fila-. 
ment. This filament is so designed that the main field current heats it to 
a temperature. which gives a small electron current. This current flows 
through the differential field and reduces the resultant, flux. At minimum 
speed, the differential current is small, but as the speed increases, the 
main field current tends to rise (as in any shunt generator) and this in-. 
creases the temperature of the regulator tube filament. The electron 
current is, therefore, considerably increased, which current, flowing through . 
the differential field, reduces the generator flux and thus restricts the rise 
in voltage, Due to the fact that the electron current of the regulator tube.. 
increases very rapidly with increase in filament current, the voltage is. 
held practically constant between 4000 and 12,000 rey. per min. The 
1.5-ohm resistance units are provided so that the regulator may be set to 
give different voltages by cutting them in or out of the main field. The. 
100 ohms shunt resistance is used to prevent hunting. 

Upon. the completion of the next set of models, field tests were resumed. 
and. on August 20th the first two-way telephone conversation between. 
two, planes in the air was.successfully accomplished. After this first. trial, 
Major Hertholf and Lt. Stevens.of. the Signal Corps held two-way con- 
versation between planes with very satisfactory results. , 

At this time two general schemes. of control were considered—manual 
means for transferring from the transmitting to the receiving. position, 
and automatic means for accomplishing the same result. through the . 
operation of a remote control relay. It was concluded, because of its 
simple construction, to. employ the manual means of control, the idea. 
being to locate.the set in the observer’s position in the plane. 

On August, 22d an informal demonstration of talk. from airplane to 
ground, was given for, Secretary.of. War Baker, General. Scott, and 
Colonel Baker. These experiments conclusively demonstrated the practi- 
cability of the system.and apparatus, and we felt justified in proceeding, 
with its commercial development. , 


COM MERCIAL DEVELOPMENT 


Vacuum Tubes.-—While the vacuum tubes that had been developed in the 
191s and 1916 experiments were satisfactory in operation under normal 
conditions, it was found that the mechanical vibration encountered in the’ 
air was such as to necessitate special structures to withstand them. New’ 
forms of vacuum tubes, which successfully met these requirements were 
developed. ina 

The vacuum tubes used in all this work were of the so-called “ Wehnelt ' 
Cathode” type; that is, the electron-emitting cathode consisting of a metal’ 
filament—usually platinum—coated with a mixture of oxides which, when 
heated to a moderate temperature, give off electrons in great numbers. 
When properly constructed and treated, such a type has several great 
advantages: = essen 

-. 1. Fora given electron emission, the temperature is not so near the’ 


: 


point of destruction due to evaporation, etc., as in the case of a pure 
metal—for instance, tungsten. The result is longer life in operation.’ 
2. For a given change in filament current at working ranges be 
change in electron emission is smaller in the case of the Wehne 
cathode, permitting of closer regulation in power output. , 
3. Evaporation of the filament does not go on so rapidly, conse- 
Maric! its electrical behavior is more’ uniform throughout its life. ~ ' 
4. The electron emission for a given amount of energy supplied to ~ 
the cathode is larger, resulting in more economical operation of the — 
sets. me 
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It was found that for transmitting and receiving purposes, two types 
of tube were sufficient. The tube for receiving purposes was designated 
as 1 by the Signal Corps and as the CW933 by the navy. A trans- 
mitting tube capable of delivering a moderate amount of power—say 
from 3 to § watts high-frequency output—was known as the VT2 by the 
Sigrial Corps atid’as the CWo31 by the navy. Vacuum tubes are defined, 
as far as electrical characteristics in normal operation are concerned, by 

and filament voltages, plate current with normal plate voltage and 

zero grid voltage, normal filament current, filament life at this current, 

and by what is known as the amplification constant, which is approxi- 

mately the ratio, », of that change in plate voltage which produces a given 

change in plate current to the change in grid voltage to produce the same 
lange in plate current. 

As indicating some of the problems involved in the commercial pro- 
duction of this entirely new type of equipment, it is interesting to note 
‘that prior to August, 1917, the total output of commercial vacuum tubes 
of this general type was approximately 200 per week, their use being 
practically confined to long-distance wire telephony and to radio detection 
purposes. On November 11, 1918, deliveries were being’ made at the rate 
of 25,000 per week. This involved the organization of! equipment and 
personnel to do a class of work for which there was practically no experi- 
enced talent available and the situation in many features was analogous to 
that in connection with airplane production. ; 

Apparatus —Tests of the first standardized sets for Signal Corps use 
were made at Langley Field on October 6. These sets operated very suc- 
‘cessfully and official demonstrations of two-way communication were 
‘made. This set was made up of a combined control panel and receiver 
with two stages of amplification and a separate transmitting set, the elec- 
trical connections being made by flexible cords. By means of the multi- 
‘contact manual switch located on the control panel, the operator can 
receive or transmit as desired. The receiver consists of ‘a single tuned 
‘circuit of the very simplest type and the amplifier is made adjustable for 
the convenience of the observer. 

While the original requirement was that communication should be main- 
tained at a distance of 2000 yards, all of the tests indicated that successful 
communication could be obtained at much greater distances. On October 
16 an official distance test was made, and communication between planes 
was maintained at a distance of 23 miles, and from plane to ground, 
45 miles. The conditions under which these tests were made were ex- 
tremely favorable, and are noted merely to show the possibilities of this 
particular equipment. The figure that was finally established as being 
representative of what would be required in service was three miles. 

_ A number of sets were immediately constructed, and complete equip- 
Ment sent overseas with Signal Corps Officers, where they were submitted 
for the criticism of our military forces. 

" l'‘more demonstrations of this apparatus were made, culminating 
‘in the official trials at Dayton, Ohio, on December 2, 1917. There were 
present members of the Aircraft Production Board and‘ the joint Army 
and Navy Technical Board, and various Signal Corps officers. The 
demonstration cotisisted of a three-cornered conversation between two 

nes in the air and a ground station. At the ground station a loud- 

aking receiver was connected to the radio, set in such a way that the 
entire party of about thirty could overhear the conversation between the 
‘fliers and ‘also the speech between the planes and the ground. Under 
orders transmitted from the ground station, the fliers performed various 
evolutions in the air, and the observers could see these orders carried out 
and hear the acknowledgments: In these tests the pilot and observer in 
each plane were also connected, so that there were five people in constant 
communication. The maximum distance of the planes from the ‘ground 
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station was about eight miles, at which distance they were invisible, These 


tests so conclusively demonstrated the possibilities of the successful. use 
of this apparatus, that quantity. orders were immediately placed by the 
Signal Corps. : 

The time elements were very short and the problem of adapting the 

designs to commercial quantity manufacture were many and _ intricate, 
This probably is the first instance on, record in which the production of 
radio apparatus, either telephone or telegraph, has: been. put on a manu- 
facturing basis, in quantities comparable with that obtaining in ordinary 
lines of electrical manufacture. 
.. The apparatus represents’ not what would be designed and built under 
normal conditions with time available for proper study of all the technical 
features involved, but the best compromise, bringing in such factors as the 
use of standard parts, available manufacturing facilities. and finally the 
imperative need of haste. ; 

Information from abroad was at times conflicting and inadequate, so 
that the Signal. Corps officers in Washington were often required to render 
decisions on important points under exceedingly: difficult circumstances. 
We are greatly indebted to Lt. Col. N. H, Slaughter and other officers of 
the Signal Corps for their effective cooperation in the solution of. difficult 
problems arising from all these causes, 

The ‘final standardized form of two-way airplane set is known by the 
Signal Corps as the SCR-68 set. The elements are so arranged that they 
can be mounted in the space available in various parts of the machine 
The main set, however, necessitates being accessible to the operator. 

The switch. box shown in the center is to provide for communication 
between pilot and observer by means of the same helmets and micro- 
phones as. are used for radio communication. This is one of the interest- 
ing by-products resulting from the radio development. Heretofore the 
only.practicable means of communication between pilot and observer was 
by means of manual signals. With the telephone equipment, satisfactory 
intercommunication could be provided at all, times. This has been found 
very useful in connection with the training of fliers as well as in military 
operations, 

The. transmitting and receiving set proper is approximately 17 by 10 by 
7 inches in, dimensions, and weighs 21 pounds. 

The generator is usually mounted in the slip stream of the propeller on 
one of the struts of the landing gear. 

The weight. of the complete equipment, including generator and two 
operators’ sets, is approximately unds, a oe 

When receiving only is required, the transmitting portion is omitted, and 
power is supplied to the filaments by a small storage battery. ' 

odifications of the SCR-68 sets adapted to different classes of service 
were developed and manufactured, one of the principal adaptations being 
a combination transmitting and receiving set. for use on the ground, This 
set was employed principally for training purposes. With this means of 
communication at hand, the performance, of. the student could be observed 
in the air and his faults could be corrected by the instructor on the ground, 
thus greatly accelerating this training work. Energy for this set was pro- 
vided by storage batteries, a dynamotor being operated by the storage 
battery to supply the plate potential, 

Up to the time of the. signing of the armistice, many thousands of these 
sets had been manufactured and delivered, 

Short Wave Type.—Since the first experiments the trailing wire antenna 
had. been employed and wave lengths of from 200 to 500 meters. were used. 
It was realized that a long trailing wire antenna was not well adapted for 
use on military airplanes for tactical reasons, and it would be very desit- 
able to limit the physical dimensions of the radiating system. This, 
course, implies a corresponding reduction in the length of wave radiated 








_- tian 


a el) ee 


oe oS a eS ene as eS 


i. ne etn oe ee ek 


nm e606 6 @8 ch oe ame 











PROFESSIONAL NOTES 1053 


if an efficient system is to be used, and steps were taken to design such a 
set. There is no difficulty in securing extremely short waves with the 
vacuum tube oscillator, but there is some difficulty in designing a very 
compact set, with wave length adjustable over a considerable range and 
containing amplifiers and modulators, and at the same time avoiding 
excessive losses. In October, 1917, some laboratory sets were made for 
wave lengths of the order of 70 to 150 meters, and early in 1918 the 
Signal Corps requested the development of a short wave set. This’ was 
built in April and was electrically essentially the same as the longer wave 
sets except for minor changes due to the use of higher frequencies of the 
order of 4,000,000 cycles. 

Trials of this system were made at Camp Alfred Vail at wave lengths of 
60 meters and above. The antenna first used was a very short structure 
on the top of the plane with two wires extending to the tail. This antenna 
had a natural wave length of 32 meters and a resistance of only one ohm. 
To increase the radiating qualities the rear portion of the antenna was 
raised and the resistance thereby brought up to nearly three ohms at 
75 meters. This structure did not materially increase the head resistance 
of the plane and did not interfere with its operation. As described later, 
this form of antenna was soon replaced by another. 

The use of short wave lengths brings forward prominently the problem 
of location of component parts of the set in the plane, for a few unneces- 
sary feet of connecting wire carrying these high frequency currents may 
cause the failure of the set. For this reason considerable thought was 
given to the question of location of transmitter and control box. 

Radiating Systems.—The whole subject of proper radiating systems for 
use on planes was one to which more time should have been applied than 
was available at the time of development and manufacture of the first 
apparatus. A considerable amount of work, however, was carried on and 
valuable data obtained, This work was started in the summer of 1917 
at Langley Field, and was later transferred to Camp Alfred Vail, N. J. 
The work was in charge of Mr. A. A. Oswald, of the Western Electric 
Co., under the direction of the Signal Corps, and resulted in the accumu- 
lation of a considerable amount of useful data on many types of antenna. 
There are three important conditions to be met in designing an antenna 
for use on airplanes, 

1. It must be an efficient radiator. 

2. It must not be directive. 

3. It must not interfere with complicated evolutions of the plane. 

The third condition practically prohibits the use of a long trailing wire 
with a weight, because of the danger of fouling the propeller. This type 
of antenna is also quite directive. 

The details of this antenna investigation should properly be covered in 

a separate paper. It may be well to state, however, that the best system, 
all things considered, was found to consist of two short unweighted wires, 
one from each wing tip. The two wires were joined in parallel above the 
fuselage, and worked against the conducting portions of the plane as a 
counterpoise. It was found that the use of one such wire as antenna and 
the other as counterpoise was not good. 
_ [gnition Interference—Another problem arose when sets! began to be 
installed. This was that of noise in the receiving sets due to the engine 
ignition, and was very serious in some cases. Its solution was compli- 
cated by the fact that it was not allowable to alter the plane equipment in 
any way, for instance by changing the position of one magneto to secure 
greater shielding, but it was found that by covering the ignition wires with 
a flexible conducting tube grounded at intervals this trouble could be 
Practically eliminated. 

Tt was found that in some cases the ignition spark started in the ignition 
system high-frequency oscillations which were of proper frequency to 
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affect the receiver. This happened on the submarine chasers, which are 
driven by gasoline engines, and the trouble was remedied by inserting 
small iron core choke coils in the ignition leads to change the frequency 
of the oscillations. It is obvious that the “radio signals” sent out by the 
ignition spark are many millions of times more intense than those, to be 
received, and it is remarkable that they do not entirely prevent reception, 
As a matter of fact, successful airplane telegraphy has been carried on 
in. aa: experimental way, by using the ignition magneto as a radio trans- 
mutter. ' 

Submarine Chaser Equipment.—During the war important use has been 
made of the wireless telephone in connection with naval work. 
110-foot craft had been largely employed in connection with anti-sub- 
marine operations. In order to make the most effective use of the various 
listening devices, and to co-ordinate the operations of the various uni 
it is very necessary that instantaneous and direct communication be esta 
lished at all times. Under the direction of the Special Submarine Board 
of the Navy Department, modified forms of radio telephone equipment 
were. developed for this purpose. Early in November, 1917, the first 
practical trials were made, and satisfactory operation between chasers 
approximately five miles apart was obtained. These trials demonstrated 
the extreme value of this means of communication and sample equipments 
were immediately dispatched overseas for further trials under actual war 
conditions. 

The circuits of this set are practically the same as the airplane equip- 
ment, except that power is obtained from small dynamotors operated from 
the 30-volt storage batteries with which the chasers are equipped. The 
set itself was located in the radio room, where it could be attended to by 
the regular radio operator. A telephone transmitter and receiver is, how- 
ever, located in the pilot house so that the commanding officer can hol 
direct conversation with other vessels. The radio operator monitors the 
conversation and performs all tuning operations, thus leaving the com- 
manding officer free to use the radio telephone as an ordinary wire line, 
except that he must press a button located at the side of the telephone 
when talking. The ordinary telephone head set is supplemented by a 
loud-speaking telephone receiver, which makes it possible for incoming 
signals to be heard without the use of head gea®. To provide sufficient 
energy for operating the loud-speaking receiver a three-stage amplifier 
connected to the output side of the radio set is required. It is possible to 
connect the receiving porsiee of the radio set to either the ordinary hea 
receiver or to the amplifier with its loud speaker. 

This equipment has an effective operating range of about ten miles 
when used on the 110-foot stbmarine chasers. One feature not incor- 
porated in the airplane sets consists of a wave length control gear by 
means of which the set can be operated on any one of five different wave 
lengths, ranging from 250 to 600 meters. This permits of a certain amount 
of selective operation within a chaser squadron. 

A number of problems were met with in connection with this particular 
application not the least of which was the suppression of electrical dis- 
turbances in the antenna system due to the ignition system of the three 
propelling engines. Several thousand of these sets have been produced, 
and practically all submarine chasers sent overseas have been equipped 
with this apparatus. This apparatus is also being used for short range 
work on other types of naval vessels, with eminently satisfactory results. 
Modifications of the airplane type of equipment have also been made for 
use on naval seaplanes. For some classes of service the demand for longer 
range, work has made necessary the employment of more powerful types 
of vacuum tubes. pe 

The foregoing covers the most extensive application of vacuum ben 


radio telephony, the same general type of circuit and apparatus’ being 
used for short rangé ‘telephony and telegraphy on land and water and- 
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the air. For reasons already mentioned, quantity production has been 
limited to the earlier models, in spite of the fact that investigations carried 
on during production have indicated many changes which would improve 
the electrical and mechanical efficiency of the apparatus. 


_. The Future of Radio-Telephony.—The possibility of communication by 


speech between any two individuals in the civilized world is one of the 
most desirable ends for which engineering can strive. For this reason 
it is particularly desirable to form some opinion of the part which radio 
telephony may play in securing this universal service. It is clear that the 
elimination of the Morse operator, which is accomplished by the use of 
radie telephony rather than radio telegraphy, is necessary for universal 
and direct communication. ‘ 

Radio telephony and wire telephony offer several sharp contrasts. The 
latter requires fixed channels of communication whose construction and 
maintenance necessitates an accessible path between stations, but the re- 
sults obtained include secrecy, power efficiency, selection of a. desired 
station and freedom from interference. A large item of expense is the 
line. On the other hand radio telephony requires neither fixed nor ac- 
cessible channels and no cost at all for line construction and maintenance, 
but it is non-secret in the practical sense of the word, its power efficiency 
is low, selection is at present not practicable except in a limited way. by 
wave length, and freedom from interference is not at present an attained 
fact. Thus while the two systems may be contrasted, they are not com- 
parable, but each is useful in its own field. It is easy to see that radio 
telephony can never compete with wire telephony in densely populated 
districts, while wire telephony is a physical impossibility at sea and in the 
air. Fortunately, however, the connection of a.wire system to a radio 
system is no more complicated than connecting two wire lines. by means 
of a repeater, and, therefore, these two fields, although distinct, are ad- 
jacent. Leaving aside for the moment the particular methods by which 
radio telephone communication is to. be carried on, it is clear that the 
establishment of communication between two given individuals will be 
most efficiently realized through the use of a combination of wire trans- 
mission on a network extending over perhaps 99 per cent of the stations 
and radio transmission to those relatively few stations to which it is 
either impossible or impracticable to build. lines. These stations will be 
of two kinds: 

1. Moving, such as ships, airplanes, trains, trucks. 

2. Fixed but inaccessible, such as on islands, in deserts and in very 
sparsely settled regions. 

A third class of service is that which is concerned, not with single indi- 


' viduals, but with groups; such service as the broadcasting of news, time 


and weather signals, and warnings. In some cases one objection to radio 
lephony would be an advantage in this class of service. 

ded choice of the particular kind of transmitting apparatus which will 

ultimately be used in thus extending the range of communication will in- 

volve careful consideration of costs and other engineering factors; its 
asibility has, however, been conclusively demonstrated—Radio Teleph- 

ony. By E. B. Craft and E. H. Colpits. (Presented before A. I. E. E.) 


Navy Rapio Compass Srations.—In addition to the 33 United States 
‘tadio compass stations already established on the Atlantic and 

ult coasts, the Navy Department has authorized the establishment of 
19 such stations on the Pacific coast. These are to be located to cover 
the entrances of Puget Sound, the Columbia River; Los Angeles, San 
and San Francisco, which is to be equipped with four stations. The 


Atlantic coast stations are located at Cross Island, Bar Harbor, Damiscove 
Island and | pairs Island, Me., Gloucester, Deer Island, Fourth Watch 


Hill, R. I.; Montauk Point, Fire Island and Rockaway Beach, N. Y.; 
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Sandy Hook, Mantoloking and Cape May, N. J.; Cape Henlopen and 
Bethany Beach, Del.; Hog Island, Smith Island and Cape Henry, Va. 
Cape Hatteras, Cape Lookout, Cape Fear, North Island, Bull Island and 
Morris Island, S. C.; St. Augustine and Key West, Fla. The gulf sta- 
tions are at Burrwood, Pass a Loutre and Grand Island, La—Napgl 
Monthly, May. 


The recent developments of wireless telegraphy have required the use 
of more powerful Hertzian waves than had been sent out by any station 
up to the time of the war. There are present, therefore, in the ether per- 
meating and surrounding the atmosphere, numerous trains of waves travel- 
ing in all directions. It is altogether possible that one of these sets or a 
set resulting from a combination of several of them should come in con- 
tact with a number of conducting bodies so arranged in a casual manner as 
to form a Hertzian resonator of the required inductance, capacity and re- 
sistance to respond to the passing train. There would then be an ether 
wave excited in the system, a spark would be produced and a fire probably 
caused as the result of the passage of the wave. 

Mr. George A. Le Roy has presented to the Académie des Sciences a 
note on the possibilities of a fire being produced in this manner. He con- 
ducted a laboratory investigation by means of an apparatus which he terms 
“inflammatory-resonator.” It consists of a globular glass flask provided 
with four openings, two lateral, one at the top and one at the bottom. 
Through the lateral openings two electrodes are introduced and kept at the 
desired distance apart by an adjusting mechanism; they constitute the ter- 
minals of a Hertzian resonator. The bottom opening permits placing 
under the electrodes a plate which carries the inflammable substances; 
there is also at the bottom a connection for exhausting air with a pump, or 
introducing gases into the globe. Through the top are located the re- 
quired measuring instruments. 

Hertzian waves of relatively low intensity, generated by means 6f an 
ordinary Ruhmkorff coil, were sent through the instrument. 

Mr. Le Roy asserts that iron electrodes facilitated the inflammation of 
cotton, amadou, paper, tow, etc. He, therefore, concludes that a condition 
may be produced in such a case as the piling of a number of*cotton bales, 
when by the breaking of one of the iron bracings an open resonator is 
virtually formed—Mechanical Engineering, May. 


ENGINEERING 


MEANS FoR INCREASING Power Output or AriRcRAFT ENGINES AT HIGH 
Autirupes.—Maintaining Constant Pressure Between the Carburetors of 
Air Engines Regardless of the Altitude—Leslie V. Spencer—It is well 
known that at high altitudes the power developed by the ordinary internal- 
combustion engine decreases materially because of the decrease of the | 
oxygen content in the cylinder charge. The Bureau of Standards curve 
between the pressure and altitude at a temperature of 50° F, illustrates 
this fact very well. From it, it appears that at 20,000 feet an engine operates 
with an intake pressure of approximately half that at ground level, 
affects both the proportion of the mixture and the fuel delivery through the 


nozzle. 


In order to overcome this difficulty in the operation, engineers have 
turned to the idea of supercompressing the air sent to the carburetor $0 
as to maintain as nearly as possible the ground-level pressure regardl 
of the height. Such supercompression has been given various one 
which the present writer recommends the term “supercharging.” | 
function of a supercharging device is, however, not to increase the normal 
ground-level power up to the limit in altitude for which the supercharger 
is designed. in 
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In Europe the method apparently most widely used is the turbo-super- 
compression, a good example of which is represented by the Rateau 
scheme developed by Professor Rateau in France. 

The rotary compressor has been tried in competition with the centri- 
fugal type of compressor by the British at the Royal Aircraft Establish- 
ment and has been discarded in favor of the latter. The centrifugal form 
of compressor, however, has proved the most desirable through having a 
minimum of working parts, being very compact for a given capacity and 
being capable of operating satisfactorily at top speed over long periods of 
time. 


Equivalent Altitude in Feet 
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Barometric Pressure, Inches of Mercury. 


Bureau of Standards Curve betwen sen and Altitude at Temperature 
of 50° F. 


As to the methods of driving the compressor, there are three possibili- 


ties, It can be direct-connected with the engine just as a magneto, possibly 
with a gear train to step up the speed of the compressor rotor. 


Also the compressor might be driven by a small steam turbine, the st 


being produced by the exhaust-gas heat. The third alternative is to drive 


compressor impeller by means of an exhaust-gas turbine receiving its 
energy directly from the engine exhaust gas. 

In England and Italy direct-connected means of drive through an inter- 
mediate gear train have been tried, but great difficulty was experienced in 
coping with the severe stresses developed in the rapidly operating mechan- 
ism due to sudden fluctuations in the speed of the engine. 
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Steam-turbine drive has not been seriously considered because of the 
obvious complications and it is the exhaust-gas drive that has found the 
best favor. The exhaust-gas turbine can be connected directly with the 
exhaust ports of the engine through special manifolds replacing the 
standard manifolds, so that all the exhaust must pass through the turbine 
nozzles and give up its energy to the turbine rotor before being allowed 
to escape into the atmosphere through the turbine discharge passages. 

In the designs which have been experimented with thus far, the turbine 
rotor and the impeller of the centrifugal compressor are mounted on the 
same shaft so that the two are in one unit. 

The only difficulty that has been encountered is that of coping with the 
high temperatures of the exhaust gases, but even this difficulty seems to be 
close to satisfactory solution. 

Around the turbine rotor. there is atmospheric pressure while the 
supercharged engine exhausts at a normal pressure of about 30 inches of 
mercury corresponding to a normal atmospheric pressure of 15 pounds 
per square inch at sea level. The expansion of the gases from this pres- 
sure to that of the atmosphere is sufficient to operate the turbine at high 
speeds, and ordinarily the turbine rotor speeds run up to 25,000 or 
30,000 r. p. m. 

Experiments with this system indicate that of the energy of combustion 
the engine and turbo-compressor utilize about 33 per cent, whereas ap- 
proximately 45 per cent is lost in the exhaust which finally escapes from 
the discharge ports of the turbine. 

In addition to the work of Professor Rateau and other foreign experi- 
menters a certain amount has been done in America, where at the request 
of the government, E. H: Sherbondy and Dr. Sanford A. Moss, Mem. 
Am. Soc. M. E., have taken up the same problem—Aerial Age Weekly, 
vol. 9, no. 5, April 14, 1919. 


AERONAUTICS 


PULLING THE TRIGGER BY FLUID PressurE.—The German has been shown 
up by the late war as an imitator rather than an inventor. The Germans 
took over and improved the submarine and the machine-gun and a host 
of other British and French and American inventions; but there was one 
little invention, which first saw the light during the war, and which Fritzie 
never was able to use—apparently for no other reason than the very good 
one that he couldn’t figure out how it worked. This was a device, weigh- 
ing but a few pounds, known to the initiated as the “C. C. Gear.” It was 
this gear which gave to the Allies a goodly portion of their indisputable 
mastery of the air, and was thus instrumental in bringing the war to a 
more speedy close. 

This device is far from being a complicated one. It contains no intri- 
cate mechanism, operating merely by pressing a button or lever. Yet it 
successfully defied solution by every noted scientist of Germany and 
Austria for a period of two years during which samples of it were con- 
tinually falling into Boche hands on captured planes. 

The term “gear” as used by pilots of the air signifies a mechanical 
device by means of which a machine-gun may be timed to fire between 
‘the fast revolving blades of a propeller. There are more than a few of 
stich devices; the one most used at the time when the idea first gained 
acceptance was illustrated in these columns a couple of years ago; but 
the C. C. gear differs from all the rest in the fact that it is non-mechani 
The tremendous advantage of this will be realized when it is remembered 
that the terrific speed at which it must operate necessitates the timing of 
the gear to fire accurately 700 shots a minute through a two- or four- 
bladed propeller revolving 2000 times a minute. 
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The history of the gear is romantic in the extreme. When the war 
started in 1914 no one beyond the novelists of perfervid imagination had 
any idea that aerial combat would develop to any great extent. The first 

ilots were chivalrous fellows. A Hun flier darting past a British or 
rench machine would wave his hand genially, and receive a cheery salu- 
tation in return. Airplanes were solely for reconnaissance purposes. 

Then, one day, a Hun, with villainous intent, pulled out a revolver and 
took a pot shot at a Britisher. The Englishman was surprised; he hadn't 














Tue Gear ror SHOOTING BETWEEN THE BLADES OF THE PROPELLER BY MEANS 
or FLum Pressure, SHOWING ALL THE WorKING Parts, 


thought of that. From that time the war in the air was on; revolver 
duels became common enough. No one was ever hit, but it was good sport. 
Even when a British pilot endeavored to make the game a bit more ex- 
citing by taking a shotgun aloft with him, and when the Huns retaliated, 

weapons were found to be little more dangerous than their prede- 
cessors—though it is on record that one enemy machine was thus brought 


Eventually a pilot, more daring than the rest, conceived the idea of 
‘using a machine gun. The Lewis, being light and exceedingly mobile, was 
the first choice. It was a great improvement, and all parties concerned 
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recognized it as such from the first. Planes began to carry machine guns 
as a matter of course; and the only drawback was the limited area in 
which the gun could be fired—only at right angles to the direction in which 
the machine was flying, in the majority of instances. 

One day a pilot took a chance and fired straight ahead through the pro- 
peller. It was a risky proposition; but on landing it was found that com- 
paratively few of the shots had hit the blade—about 4 per cent to be 
exact. It was, however, expensive as well as dangerous, with propellers 
costing $100 and more. So the next step was to armor-plate the blades 
so that the bullets would glance off. But this threatened to put a stop to 
formation flying, because the bullets, ricocheting in all directions, were as 
much of a menace to friend as to foe. 

One summer afternoon, three years ago or thereabouts, a flight com- 
mander on the western front was surprised to hear a Hun plane overhead 
rattling off bursts of 40 or 50 shots with surprising ease. A pilot was 
sent up to bring the stranger in, and by great good luck he succeeded. 
When the Hun was shot down it was discovered that a novel contrivance 
of rods and levers had been fitted to the engine synchronizing the firing 
of the gun with the revolutions of the propeller, thereby making it alto- 
gether safe to fire through the rotating blades. It was at best a crude 
contrivance, but a -vast improvement over indiscriminate fire. 

This gear was turned over to a,naval lieutenant who made a number of 
improvements, the finished product being known as the Scarff gear. The 
idea once in hand, numerous mechanical gears were brought out, but all 
were handicapped by one great drawback which it seemed impossible to 
overcome. The timing was a delicate operation, and the adjustments 
necessarily fine. The mechanical gear, constructed of metal parts, could 
be timed perfectly on the ground, but the intense cold of the higher alti- 
tudes caused the metal to contract, and the timing would be thrown out 
of adjustment. Furthermore, the very active friction of the working parts 
caused severe wear, and so tended to nullify the accuracy of operation. 

The problem came to the attention of M. Constantinesco, a Rumanian 
by birth, naturalized in England, and he applied to it a principle in which 
he had just become greatly interested—namely, the transmission of power 
through a column of fluid. Because he encountered this principle while 
experimenting with sound waves under water, he named it the “sonic” 
principle. He emphasizes that it is not as though the fluid were a rigid 
column, and imparted shock in the same way that a sledge imparts the 
blow of a hammer to a bar upon which it is held by a second workman. 
There is actually generated, by an impact upon one end of the column, 
pressure wave, which traverses the column at the rate of 4900 feet per 
second, delivering a blow at the other end, not instantaneously, but after 
the lapse of the infinitesimal interval called for by this velocity and the 
length of the tube. It was doubtless their failure to appreciate that the 
outfit did not constitute a rigid system that kept the Germans from 
learning how to operate it—for its advantages are so marked that had 
they been able to unravel the secret, they would surely have used it. 

M. Constantinesco’s apparatus consists essentially, as our drawing 
shows, of a copper pipe filled with oil, at one end of which is a piston and 
at the other a pushrod to operate the trigger. The piston is connected 
with the propeller shaft by a gear and a cam. At the proper instant in 
each rotation of the propeller, the hump on the cam drives the piston down 
upon the end of the oil column, which is under a pressure of 150 pounds. 
Through this compressed column the shock of the piston blow travels as 
a pressure wave; and when it reaches the other end it operates the firing 
mechanism. The rotation of the propeller generates 40 to 60 of these 
wave impulses per second; with no friction except the very slight amount 
to be found between the gear and the cam. 
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It is, of course, not desired that the gun begin firing the moment the 
pilot takes the air, and continue until he makes his landing and stops. his 
engine. So some means of control must be provided, and this is made 
possible by the necessity of having the oil column under pressure before it 
will transmit an effective blow. A small chamber is provided, connected 
with the copper pipe, and normally the oil occupies partly this chamber 
and partly the pipe. When it is desired to set the gun going, the pilot 
throws a small lever connected with his joy-stick, and this, with the aid 
of the spring shown in the reservoir, expels the oil from the reservoir, 
forces it out into the pipe, and puts it under pressure there. Then things 
begin to happen in the oil column, and the gun begins to speak.—Scientific 
American, 5/17. ¢ 


Description or “ C-5.”.-—The C-5 is a twin-engine non-rigid airship of 
the C class, powered with two 125-horse-power union engines. Envelope 
No. E106, manufactured by the Goodyear Tire and Rubber Company, 
Akron, Ohio; car No. A 4126, manufactured by the Burgess Company, 
Marblehead, Mass. The specifications follow: ; 

Envelope displacement, approximately 178,000 cubic feet. 

Envelope length, 192 feet. 

Envelope diameter, 41 feet, 9 inches. 

Normal speed, 50 miles per hour. 

Endurance at normal speed, 10 hours. 

Useful load, 4000 pounds. 

Crew, six men. 

Maximum attainable height, 8600 feet. 

Car length, 400. 

Fuel consumption approximately ten gallons per hour, at a speed of 
42 miles per hour.—N. Y. Times, 5/13. 


Promotinc ArErtAL Navication.—A comprehensive program to estab- 
lish air terminals in at least 32 cities and towns for military, postal and 
commercial purposes outlined by Major General Charles T. Menoher, 
director of the air service of the United States Army, to representatives 
of many states and municipalities at the Southern aeronautical congress, 
Macon, Ga., has been announced as the government’s official plan for 
cooperating with cities wishing to promote aerial navigation. 

Simultaneously it was made known that the air:service hopes soon to 
aid in laying out municipal flying fields wherever local conditions seem to 
warrant it, and where the municipality will bear expenses necessary in 
procuring personnel and maintaining the field and equipment, exclusive 
of airplanes. \ 

At the present the army air service, primarily interested in military 
aviation, and the Postoffice Department, chiefly concerned with extension 
of aerial mail facilities, are jointly presenting the project to municipalities 
because the establishment of landing fields throughout the country will 
benefit the government as well as cities and towns. 

The government has adopted the following general policy: 

_ The air service and Postoffice Department will cooperate fully in estab- 
lishing municipal landing fields. 

The air service will select the landing fields in cooperation with munici- 
pal representatives. 

The establishment of the field will be made in accordance with articles 
of agreement to be entered into between the United States Government 

the municipality. 

At present the government can cooperate only in the’ establishment: of 
municipal flying fields at cities where the Postoffice Department has 
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established an aerial mail station, and where the air service cross-country 
routes require immediate stations. A study of the immediate require- 
ments would indicate that the establishment of municipal flying fields will 
be confined at present to the following cities and towns: Boston, Mass.; 
New York, N. Y.; Richmond, Va.; Raleigh, N. C.; Columbia, S. C.; 
Augusta, Ga.; Macon, Ga.; Atlanta, Ga.; Kissimee, Fla.; Mobile, Ala.; 
New Orleans, La.; Baton Rouge, La.; Beaumont, Texas; Flatonia, Texas; 
Ei Paso, Texas; Texarkana, Texas; Columbus, Ohio; Tucson, Ariz.; 
Phoenix, Ariz.; Yuma, Ariz.; Bakersfield, Calif.; Fresno, Calif.; Buffalo, 
N. Y.; Syracuse, N. Y.; Albany, N. Y.; Columbus, N. Mex.; Kansas City, 
Mo.; Oklahoma City, Okla:; Uniontown, Pa.; Daytona, Fla.; Cleveland, 
Ohio, and Chicago, Ill—Army and Navy Register, 5/10. 


Description or “ N-C” SEAPLANES.—Wing span from tip to tip, 126 feet. 

Upper wing from tip to tip, 114 feet. 

Aileron projections beyond wing tips, 6 feet on either side. 

Lower wing span, 94 feet. 

Width of wings, 12 feet. 

Distance between wings, 14 feet at center and 12 feet at outer tips of 
lower wing. 

Over-all length from front end to the rear end, 68 feet 314 inches. 

Length of hull, 44 feet 9 inches. 

Wing area, 2380 square feet. 

Weight of flying boat (empty), including wireless installation and all 
navigating instruments, 15,100 pounds. 

Weight full load flying condition, 28,500 pounds. 

Percentage of useful load to total load, that is, load not a portion of 
structure or equipment, 47 per cent. 

Weight carried per square foot of wing surface, 12 pounds. 

Estimated speed at full load, 79 nautical miles per hour. 

Estimated speed at light load, 84 nautical miles per hour. 

Horse-power of four liberty engines, 1600 horse-power. 

‘ Anes of gasoline tanks, nine in hull, one in upper wing above boat 
ull. 

Capacity of gasoline tanks, 200 gallons for each hull tank and 90 gal- 
lons for gravity feed tank in upper wing. 

Weight of gasoline system, 6 pounds per gallon of gasoline. 

Weight of engines, 825 pounds each. 

Weight of boat hull (empty), 2650 pounds. 

_ Area of ailerons, 265 square feet. 

Area of stabilizers, 267.6 square feet. 

Area of elevators, 240.1 square feet. 

Area of rudders, 69 square feet. 

Displacement of wing pontoons, 1800 pounds each. 

Weight of wing tip pontoons, 95-pounds each. 

Gasoline pumps are wind driven by small wooden propellers and are in 
duplicate, an auxiliary hand-operated gasoline pump is provided. 

Flying control is of the dual control Deperdussin system with side-by- 
side seating. 

Pilots are in hull just forward of gasoline tanks. 

Complete sets of instruments provided for pilots, including one compass 
for each pilot. 

Navigating station is in front end of bott hull. Navigator is provided 
‘with chart board, charts, and ordinary navigating instruments, including 
compass and sextant. 

Complete wireless installation, including telegraph and telephone and 
wireless ditection indicator, is provided. System should give a radius of 
ew 300 miles while in the air and of 100 to 150 miles while on 
the water. 
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Electric current is furnished by electric generator operated by a wind- 
driven propellor. Current is delivered to storage batteries. In addition 
to operating wireless set, storage batteries operate complete lighting sys- 
tem for interior of boat and for wing tip and tail lights as well as lights 
for night landing. : j ; 

Wireless operator and engineer are located in main after compartment 
just aft of gasoline tanks. Each is provided with complete instrument 
board, Each of these operators has a cylindrical upholstered stool with 
back rest weighing 5 pounds complete, in the interior of which can be 
stored the small hand tools required for emergency work. 

Cruising speed of boats, about 72 miles per hour. 

Gasoline consumption at cruising speed, about 650 pounds average per 


our. 

Total gasoline carried, about 11,400 pounds. : 

Cruising radius without wind, about 1476 nautical miles. 

Lubricating oil capacity, about 900 pounds. 

Crew and provisions, about 1000 pounds, : 

Crew, five men—two pilots, one navigator, one wireless operator, and 
one engineer. 

Main structure is of Western spruce. 

Metal wing fittings and structural fittings in general are of crome 
vanadium steel of an ultimate strength of 150,000 pounds per square inch. 

All flying and landing and control wires are of standard woven air- 
plane cord wire. 

Wing covering is linen treated with the ordinary airplane fabric dopes. 

Gasoline tanks are of aluminum and gasoline piping is partly of alumi- 
num and partly of copper. 

Streamlining forms about wing struts are of micarta. Streamlining of 
flying and landing wires is of rubber covered with rubberized fabric. 

Main keels of boat hulls are of oak or of rock elm. Hull structure is in 
general of spruce. Planking is of spruce or of cedar. Turtle-back cover- 
ing is of cedar or of cottonwood birch three-ply veneer. 

Cowling around engine nacelles is aluminum. 

Four liquid fire extinguishers are carried in each boat hull. 

Access to any portion of the boat hull by means of wing passages or to 
any portion of the power plant by means of hatches in the boat hull may 
-be had either while on the water or while in the air. 

All control surfaces, such as ailerons, rudders, and elevators, are bal- 
anced by a portion of the area forward of the pivoting points in order to 
relieve the work of the pilots—N. Y. Times, 5/7. 


ParacHute DEMONSTRATION.—The first public demonstration of “Life 
reservers of the air” was staged as one of the special features of the 
d Pan-American Aeronautical Convention on May 3. 

Lieut. Jean Ors, the noted French aeronaut, whose genius is responsible 

for the newest aerial safety device, ascended in an aeroplane piloted by 

ie Stinson. As the machine attained a speed of 80 miles an hour and 
an altitude of 500 feet over the heads of the beholders, Lieut. Ors, who 
occupied the seat directly behind the pilot, stepped over. the cowl and 
leaped into space, releasing the air life preserver, which is a new type of 
eer gg by the jerk of the main suspending rope as he went over 

e side. 

Stinson and his aeroplane sailed on in the straightaway. Crowds below 
caught the flash of Lieut. Ors’ body as it was catapulted from the machine 
b Ar tremendous speed of the aeroplane. In a split second the umbrella- 
shaped top of the parachute spread out in a white canopy of safety over 
his head. Twenty-five feet below, suspended by the guide ropes leading 
down from the fringe of the “umbrella,” Lieut. Ors’ plummet-like plunge 
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earthward was halted before he had descended fifty feet. There was no 
jerk. The wide spread of the parachute slowed up his descent as gradu- 
ally as if brakes had been eased on slowly.—Aerial Age Weekly, 5/12. 


MISCELLANEOUS 


Navy Unirorm Boarp.—It is again rumored that a board of navy offi- 
cers soon will be convened to consider questions pertaining to the uniform 
of the naval service. For one thing, the present uniform regulations have 
been amended so often that the present edition is something of a patch- 
work affair, and there is need for a general revision of them and issue 
in a new edition. Moreover, a number of changes in the attire continue 
to be urged. Since adoption of the double-breasted open-collared coat, 
many officers believe that the overcoat should be of corresponding form. 
Changes in the cap also have been recommended, in order to make it more 
distinctly naval in character and less like the form of that of the army. 
As no collar-marks appear on the new coat, there now is no way to distin- 
guish between line warrant officers—boatswains, gunners and machin- 
ists—as all wear the star on the sleeve, and there is need for attention 
to this detail: The requirement does not affect the staff. warrant officers, © 
as, under the amended regulations, they wear their respective corps marks 
on the sleeve—Army and Navy Register, 4/20. 


ANALYSIS OF JAPANESE SHIPPING.—The Department of Communications 
of Japan announces that the Japanese merchant marine to-day consists of 
2578 steamers and 12,236 sailing vessels. The majority of the steamers 
are, however, coasting vessels not exceeding 1000 tons. Ocean-going 
steamers above 1000 tons number 599, their gross tonnage being 1,830,006 
and their registered tonnage 1,154,377. Of this number six are above 
10,000 tons and eight between 9000 and 10,000 tons. There is only one 
ship between 8000 and go00 tons. There are 123 vessels between 4000 and 
8000 tons. The smaller steamers between 000 and 4000 tons are most 
numerous, numbering 366. The majority of sailing vessels are between 
20 and 500 tons. There are only five ships between 500 and 1000 tons, 
while the vessels between 1000 and 2000 tons number only two.—Ship- 


ping, 5/3. 


Rep Cross Home Service Finps ALLoTrees For BurEAu oF War Risk IN- 
SURANCE.—The Bureau of War Risk Insurance has asked the Red Cross to 
assist it in locating 37,226 persons to whom allotment checks have been 
sent and which were returned to the Bureau because of incorrect address, 
removal from old address, or similar reasons. Up to May 1, 9204 persons 
were found through the efforts of Home Service workers. 

The local Red Cross Home Service Section has a list of all checks mis- 
directed to addresses in the county of ———————. Ail persons who 
have not receiyed their allotment checks, and who believe they may be 
among those missent, are advised to call at or write to the Home Service 
office, which is located at ———————, and which will assist them in secur- 
ing their money. 


CURRENT NAVAL AND PROFESSIONAL PAPERS 


UNITED STATES 


AMERICAN JOURNAL oF INTERNATIONAL Law. January.—The Lack of 
Uniformity in the Law and Practice of States with Regard to Merchant 
Vessels, by, Fred K. Nielsen, Private Property on the High Seas, by 
Graham Bower, Ships in Enemies’ Ports as Prizes (editorial), by C. Ne 
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Gregory. Pleasure and Racing Yachts in Prize Law (editorial), by 
C. N. Gregory. International Participation in Courts-Martial (editorial), 
by George Grafton Wilson. Prisoners of War Agreement between United 
States and Germany (supplement). 


Wortp’s Worx. May.—American Admirals at Sea, by Lieut. Francis T. 
Hunter, U. S. N. R. F. 


Review or Reviews. America’s Aviation Policy, by Rear-Admiral Robert 
E. Peary. 


Screntiric AMERICAN. May 3.—Increasing Visibility through Knowledge 
of Camouflage, by Robert G. Sherrett. Our Latest Dreadnought Jdaho. 
May 10—Sound Ranging Devices. What the Weather Man Thinks of 
Ocean Flying, by Willis Rey Gregg, U. S. Weather Bureau. 


Agrtat Ack. May 19.—Glenn H. Curtiss on the Transatlantic Flight. 
Principles of Aeroplane Construction, by Captain James Vernon Martin. 


_ GREAT BRITAIN 
Nineteenth Century AND Arter, April.—The New Light on Jutland, 
(with diagrams), by Sir George Aston. : 


-  Fortnicutty Review. April—The Truth about the Battle of Jutland, by 
Archibald Hurd. 


Unrrep Service Macazine. April—Some Reflections on Submarines, by 
Rooinek. Wanted—A British-American Naval Entente, by Charles E. T. 
Stuart-Linton. 




















DIPLOMATIC NOTES 


FROM APRIL 20 TO MAY 20 
PREPARED BY 


ALLAN Westcott, Associate Professor, U. S. Naval Academy — 





PEACE TREATY HANDED TO GERMANY 


The German peace delegates arrived in Paris on April 29, and on May 1, 
in a brief ceremony, exchanged credentiais with representatives of the 
Allied Powers. On May 7, the anniversary of the sinking of the Lusitania, 
the peace treaty was handed to the German plenipotentiaries in the great 
hall of the Trianon Palace Hotel at Versailles. Six leaders of the German 
delegation were present, with eight secretaries and interpreters, and they 
were met by representatives of the 22 states which had declared war on 
Germany. 

Premier Clemenceau in his opening speech stated that all observations 
made by the German delegation must be in writing, that there would be no 
oral discussion, and that the limit of time for consideration of the terms 
would be two weeks (until May 22). This limit was later made May 29. 

In his reply, spoken in German, Count Von Brockendorff-Rantzau ad- 
mitted the defeat and powerlessness of Germany, but denied that she alone 
was responsible for the war. He referred to “hundreds of thousands of 
non-combatants who have perished since November 11 by reason of the 
blockade,” and insisted on a peace in accordance with President Wilson’s 
fourteen points. 


Matin Terms or Peace Treaty.—A full official summary of the Peace 
Treaty was issued on May 7 and appeared in the American press on May 8 
The parts relating to the League of Nations are given elsewhere in the 
Notes. A briefer summary follows: f 


It is the longest treaty ever drawn. It totals about 80,000 words, is 
divided into fifteen main sections, and represents the combined product of 
over a thousand experts working continually through a series of commis- 
sions for three and a half months, since January 18. The treaty is printed 
in parallel pages of English and French, which are recognized as having. 
equal validity. It does not deal with questions affecting Austria, Bulgaria, 
and Turkey, except in so far as binding Germany to accept any agreement. 
reached with those former allies. 

Following the preamble and deposition of powers come the covenant of 
the League of Nations as the first section of the treaty. The frontiers of 
Germany in Europe are defined in the second section. European political 
clauses are given in the third, and extra-European political classes in the 
fourth. Next are the military, naval, and air terms as the fifth section, fol- ae 
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lowed by a section on prisoners of war and military graves, and a seventh 
on responsibilities. Reparations, financial terms, and economic terms are 
covered in Sections VIII to X. Then comes the aeronautic section, ports, 
waterways, and railways section, the labor covenant, the section on guaran- 
tees, and the financial clauses. : : 

Germany by the terms of the treaty restores Alsace-Lorraine to France, 
accepts the internationalization of the Sarre Basin temporarily and of Dan- 
zig permanently, agrees to territorial changes toward Belgium and Den- 
mark and in East Prussia, cedes most of Upper Silesia to Poland, and 
renounces all territorial and political rights outside of Europe, as to her 
own or her allies’ territories, and especially to Morocco, Egypt, Siam, 
Liberia, and Shantung. She also recognizes the total independence of Ger- 
man Austria, Czechoslovakia, and Poland. 

Her army is reduced to 100,000 men, including officers; conscription 
within her territories is abolished ; all forts to fifty kilometers east of the 
Rhine are razed, and all importation, exportation, and nearly all produc- 
tion of war material stopped. Allied occupation of parts of Germany will 
continue till reparation is made, but will be reduced at the end of each of 
three five-year periods if Germany is fulfilling her obligations. Any viola- 
tion by Germany of the conditions as to the zone 50 kilometers east of the 

hine will be regarded as an act of war. 

The German Navy is reduced to six battleships, six light cruisers, and 

twelve torpedo boats, without submarines, and a personnel of not over 
15,000. All other vessels must be surrendered or destroyed. Germany is 
forbidden to build forts controlling the Baltic, must demolish Heligoland, 
open the Kiel Canal to all nations, and surrender her 14:submarine cables. 
She may have no military or naval air forces except 100 unarmed sea- 
planes until October 1 to detect mines, and may manufacture aviation 
material for six months. ie 
- Germany accepts full responsibility for all damages caused to the allied 
and associated governments and nationals, agrees specifically to reimburse 
all civilian damages, beginning with an initial payment of 20,000,000,000 
marks (about $5,000,000,000 at pre-war reckoning), subsequent payments 
to be secured by bonds to be issued at the discretion of the Reparation 
Commission. Germany is to pay shipping damage on a ton-for-ton basis by 
cession of a large part of her merchant, coasting, and river fleets, and by 
new construction; and to devote her economic resources to the rebuilding 
of the devastated regions. 
__She agrees to return to the 1914 most-favored nation tariffs, without 
discrimination of any sort; to allow allied and associated nationals free- 
dom of transit through her territories, and to accept highly detailed provi- 
sions as to pre-war debts, unfair competition, internationalization of roads 
and rivers, and other economic and financial clauses. She also agrees to 
the trial of the ex-Kaiser by an international high court for a supreme 
offense against international morality, and of other nationals for violation 
of the laws and customs of war, Holland to be asked to extradite the former 
and Germany being responsible for delivering the latter. 

Germany is required to deliver manuscripts and prints equivalent in value 
' to those destroyed in the Louvain Library. She must also return works of 
church art removed from Belgium to Germany. 

The League of Nations is accepted by the allied and associated powers 
as operative, and by Germany, in principle, but without membership. 
ilarly, an international labor body is brought into being with a perma- 
nent office and an annual convention. A great number of international 
of different kinds and for different purposes are created, some under 

+L of Nations, some to execute the Peace Treaty; among the 
former is the Commission to Govern the Sarre Basin till a plebiscite is 
T5 years hence; the High Commissioner of Danzig, which is created 
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into a free city under the League, and various commissions for plebiscites _ 
in Malmedy, Schleswig, and East Prussia. Among those to carry out the 
Peace Treaty are the Reparations, Military, Naval, Air, Financial, and 
Economie Commissions, the International High Court and Military Tri- 
bunals to Fix Responsibilities, and a series of bodies for the control of 
international rivers. 

Certain problems are left for solution between the allied and associated 
powers, notably the details of the disposition of the German fleet and 
cables, the former German colonies, and the values paid in reparation. 
Certain other problems, such as the laws of the air and the opium, arms, 
and liquor traffic, are either agreed to in detail or set for early international 
action—N. Y. Times, 8/s. 


GerMANY’s Lost Terrtrory.—It is estimated that the Peace Treaty will 
deprive Germany of 1,075,607 square miles of territory (47,787 in Europe) 
and 15,000,000 people (12,041,603 natives in iontaes colonial possessions). 
A table of territorial losses follows: 





In Europe Sanat 
Alsace Lorraine, to be ceded to France. :.............0.. 0.000008. 5,680 
Eupen and Malmedy, circles, to Belgium.....................040. 382 
Parts of Silesia, Posen, and West Prussia, to Poland............. 27,683 
Danzig internationalized areas. ... 2.0.00... 0 ce cece ee eee eee 720 
Serve coal BAS; tH FranGe A A ee ad 738 
Southeastern third of East Prussia, nationality to be determined by 
CRONE LS GR 200} BR cede Ub 18) i CR AMEN 5,785 
Part of Schleswig, nationality to be determined by popular vote, 
fed with view to reversion to Denmark............0......0-0 000 2,787 
Total in Europe, exclusive of Russia.................0.. 47,787 
AFRICAN COLONIES AND DEPENDENCIES 
ae eer Le Mees ae, Is oN os cE nas ¢ 500 cake 2 pe ¢.0.42 33,700 
det pol lean pan sire: yan ard grat a yn wali pa Range Wis Galea Ran 191,130 
YR ee coe ys, we watia cess cuss heals cp ne oes 322,450 
I aha ee i cc udiueh twevec ene debe sae ce cen 384,100 
"Four Atmensy mossessions 2.8 ioe Pe OES 931,460 
Cotony In ASIA 
Nr es Sh ay cand b cba 8 200 
COLONIES IN THE PAcIFIc 
Kaiser Wilhelm’s Land ............. sid cldizsaqas .aarark viet 70,000 
Bismanric Archinglago iia: iii: sevice ities svcd ed Jessa ce bb aed 20,000 
Lasoline: and :Felew. kelamds i. . si is.lsieiiees bas ei daairibieds 560 * 
panomune ‘islands. 6265 .32t aanawade) Os tiered Gers coboscutams% 250 
NN BONO) 1, thin ibis A$ abik sWalhibosew “ais & sien te Su de> «50a 4,200 
RA ERUNR MGT, Cebit earns). oiyp o ssrea@upped. oud. InbGs O96 150 
NN NE A ON ais hab ub cy lade cnndesdiex arse vaedsh vtmvik 660 
I BEEING OE EGOS inns vi hi'e sows iws esis dx Soamyieins ses dma anes 340 
A IC OOOO ii a yeni vhs oath ine 4 84: Hold + BAS 96,160 
Total foreign dependencies ...............00es eee ee see'e 1,027,820 


Grand total in Europe and colonies..............5.-..048 1,075; 
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German Notes AND Protests.—In the period of two weeks pending 
action on the Peace Treaty, the German delegates presented a number of 
long notes and protests. The Allies appointed 13 committees to consider 
and reply to these proposals, the members, however, including none of the 
“Council of Four,” who turned their attention to the Austrian peace terms. 
The protests presented by Germany included the following: 

(1) Note on repatriation of prisoners, submitted May 11, expressing sat- 
isfaction that the Allied Powers recognized in principle the repatriation of 
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GERMANY’S Lost TERRITORY. 


German prisoners without delay, and proposing that details be taken up at 
once by joint commissions. 

(2) Note on international labor legislation, submitted May 11, proposing 
a conference at Versailles of representatives of trade unions of all the 
contracting powers, the proceedings to be based on the proposals of the 
International Trade Union Conference held at Berne in February. In a 
reply dated May 14, M. Clemenceau conveyed the opinion of the Allied and 
Associated Powers to the effect that labor legislation was sufficiently pro- 
vided for in Part XIII of the Peace Treaty which created an international 
labor organization, the first session of which would be held in Washington, 
in October, ror9. 
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(3) Note on economic terms, declaring that 15,000,000 people in Ger- 
many were dependent on foreign trade and foreign raw materials, that 
Germany could not support more than 40,000,000 on her own resources, ard 
that the terms of treaty would mean economic ruin and starvation. 

(4) Note on territorial questions, admitting the principle of self-determi- 
nation in certain instances, but objecting to the sacrifice of territory popu- 
lated by Germans, and particularly against the Sarre Valley arrangement, 
the transfer of territory to Belgium, and the evacuation of part of 
Schleswig. 

(5) Note on reparations, assenting to payment but not because of respon- 
sibility for the war. 

(6) A note submitting a German plan for a league of nations, differing 
from the Allied plan chiefly in that it provided for the immediate inclusion 
of all belligerents. This plan was submitted to the Committee on a League 
of Nations, which found its merits sufficiently paralleled in the plan already 
incorporated in the Peace Treaty. 


OpposiTION TO TREATY IN GerMany.—Followirig. the announcement of 
peace terms, a week of mourning was officially decreed in Germany, the 
purpose of which was at least in part to lend support to the protests of the 
Getngan delegates. _President Ebert on May 11 declared the treaty a 

“monstrous document” and that Germany’s hopes of America had proved 
vain. Chancellor Scheidemann in the National Assembly on May 12 pro- 
nounced the terms ~ unacceptable,” finding one hundred clauses. beginning 
with “Germany tenounces.” The Independent Socialists, on the other 
hand, insisted that the terms should be accepted and peace declared, though 
their leader, Hugo Haase, refused to form a eee to assume respon- 
sibility for signing the treaty. 


TREATY VALID WHEN THREE ALLIcD Powers Ratiry.—Paris, May 16.— 
The German peace treaty, it developed to-day, contains a clause, which has 
not yet been made public, providing that ratification by Germany and three 
of the principal associated powers will bring theytreaty in force between 
the ratifying parties, enabling the immediate resumption of trade. 

It was pointed out in connection with this stipulation that any nation 
which withheld ratification after three of the principal powers had ratified 
would be at a disadvantage in a commercial way, from the fact that the 
ratifying powers would be able to resume trade relations with Germany 
at once, while the states which delayed would have no such privilege.— 
N.Y. Times, 17/5. 


French To Supply Army or Occupation.—Paris, May 8.—Neither the 
United States nor Great Britain will maintain any part of the armies of 
occupation which by the terms of the treaty will remain on the Rhine for 
at least 15 years.. The occupation of the left bank of the Rhine will be 
effected by French and Belgian troops, the great majority, of course, being 
French,- These two nations receive practically all of the indemnity for the 
collection of which allied troops are to be retained on German territory. 
It was not the wish of Marshal Foch and the French peace delegation that 
this arrangement be made. 
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PROPOSED AMERICAN UNDERSTANDING WITH FRANCE 


‘On May 8 the following official statement was issued at Paris: 

“Tn addition to the securities afforded in the treaty of peace; the Presi- 
dent of the United States has pledged himself to propose to the Senate of 
the United States, and the Prime Minister of Great Britain has pledged 
himself to propose to the Parliament of Great. Britain, an. engagement, 
subject to the approval of the Council of the League of Nations, to come 
immediately to the assistance of France in case of unprovoked attack by 
Germany.” 

It was later reported that this pledge on the part of the President of the 
United States was embodied in a letter to Premier Clemenceau, and that 
the proposal would be presented to the Senate in a form suggesting a 


defensive alliance. 


REVISED LEAGUE OF NATIONS COVENANT HEADS PEACE 
TREATY 


The revised covenant of the League of Nations. was adopted at a plenary 
session of the Peace Conference on April 28 without division and without 
amendments, and is given first place as Section I in the peace treaty. 

-The document as it there appears (for original see U. S. Navat Inst1- 
TuTe Proceepincs, March, 1919) is outlined as follows in the official 
summary : 

Section I.—League of Nations——The covenant of the League of Nations 
constitutes Section | of the peace treaty, which places upon the League 
many specific, in addition to its general, duties. It may question Germany 
at any time for a violation of the neutralized zone east of the Rhine as a 
threat against the world’s peace. It will appoint three of the five members 


. of the Sarre Commission, oversee its régime, and carry out the plebiscite. 


It will appoint the High Commissioner of Danzig, guarantee the independ- 
ence of the free city, and arrange for treaties between Danzig and Ger- 
may and Poland. It will work out the mandatory system to be applied to 
the former German colonies, and act as a final court in part of the plebis- 
cites of the Belgian-German frontier, and in disputes as to the Kiel Canal, 
and decide certain of the economic and financial problems. An Inter- 
national Conference on Labor is to be held in October under its direction, 
and another on the international control of ports, waterways, and railways 
is foreshadowed. 

‘Membership —The members of the League will be the signatories of the 
covenant and other states invited to accede. who must lodge a declaration 
of accession without reservation within two months, A new state, domin- 
ion, or colony may be admitted, provided “its admission is agreed by two- 
thirds of the assembly. A state may withdraw upon giving two years’ 
notice, if it has fulfilled all its international obligations. 

Secretariat—A permanent secretariat will be established at the seat of 


_ the League, which will be at Geneva. 


Assembly.—The Assembly will consist of representatives of the members 
of the League, and will meet at stated intervals. Voting will be by states. 
Each member will have one vote and not more than three representatives. 

C ouncil—The Council will consist of representatives of the Five Great 
Allied Powers, together with representatives of four members selected by 
the Assembly from time to time; it may co-opt additional states and will 
meet at least once a year. Members not represented will be invited to send 





‘ 
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a representative when questions affecting their interests are discussed, 
Voting will be by states. Each state will have one vote and not more than 
one representative. A decision taken by the Assembly and Council must be 
unanimous except in regard to procedure, and in certain cases specified in 
the covenant and in the treaty, where decisions will be by a majority. 

Armaments.—The Council will formulate plans for a reduction of arma- 
ments for consideration and adoption. These plans will be revised every 
ten years. Once they are adopted, no member must exceed the armaments 
fixed without the concurrence of the Council. All members will exchange 
full information as to armaments and programs, and a permanent com- 
mission will advise the Council on military and naval questions. 

Preventing of War.—Upon any war, or threat of war, the Council will 
meet to consider what common action shall be taken. Members are pledged 
to submit matters of dispute to arbitration or inquiry and not to resort to 
war until three months after the award. Members agree to carry out the 
arbitral award and not to go to war with any party to the dispute which 
complies with it. If a member fails to carry out the award, the Council 
will propose the necessary measures. The Council will formulate plans for 
the establishment of a permanent court of international justice to deter- 
mine international disputes or to give advisory opinions. Members who do 
not submit their case to arbitration must accept the jurisdiction of the 
Assembly. If the Council, less the parties to the dispute, is unanimously 
agreed upon the rights of it, the members agree that they will not go to 
war with any party to the dispute which complies with its recommenda- 
tions. In this case, a recommendation, by the Assembly, concurred in by 
all its members represented on the Council and a simple majority of the 
rest, less the parties to the dispute, will have the force of a unanimous 
recommendation by the Council. In either case, if the necessary agreement 
cannot be secured, the members reserve the right to take such [action?] as 
may be necessary for the maintenance of right and justice. Members 
resorting to war in disregard of the covenant will immediately be debarred 
from all intercourse with other members. The Council will in such cases 
consider what military or naval action can be taken by the League collec- 
tively for the protection of the covenants and will afford facilities to mem- 
bers co-operating in this enterprise. 

Validity of Treaties——All treaties or international engagements con- 
cluded after the institution of the League will be registered with the 
secretariat and published. The Assembly may from time to time advise 
members to reconsider treaties which have become inapplicable, or involve 
danger to peace. The covenant abrogates all obligations between members 
inconsistent with its terms, but nothing in it shall affect the validity of in- 
ternational engagements such as treaties of arbitration or regional under- 
standings like the Monroe Doctrine for securing the maintenance of peace. 

The Mandatory System—The tutelage of nations not yet able to stand 
by themselves will be intrusted to advanced nations who are best fitted to 
undertake it. The covenant recognizes three different stages of develop- 
ment requiring different kinds of mandatories: 

(a) Communities like those belonging to the Turkish Empire, which can 
be provisionally recognized as independent, subject to advice and assist- 
ance for a mandatory in whose selection they would be allowed a voice. 

(b) Communities like those of Central Africa, to be administered by the 
mandatory under conditions generally approved by the members of the 
League, where equal opportunities for trade will be allowed to all members; 
certain abuses, such as trade in slaves, arms, and liquor will be prohibited, 
and the construction of military and naval bases and the introduction of 
compulsory military training will be disallowed, 

(c) Other communities, such as Southwest Africa and the South Pacific 
Islands, but administered under the laws of the mandatory as integral por- 
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tions of its territory. In every case the mandatory will render an annual 
report, and the degree of its authority will be defined. ? 

General International Provisions.—Subject to and in accordance with the 
provisions of international convention, existing or hereafter to be agreed 
upon, the members of the League will in general endeavor, through the: 
international organization established by the Labor Convention, to secure 
and maintain fair conditions of labor for men, women and children in their 
own countries and other countries, and undertake to secure just treatment 
of the native inhabitants of territories under their control ; they will entrust 
the League with the general supervision over the execution of agreements 
for the suppression of traffic in women and children, &c,; and the control 
of the trade in arms and ammunition with countries in which control is 
necessary; they will make provision for freedom of communication and 
transit and equitable treatment for commerce of all members of the League, 
with special reference to the necessities of regions devastated during the 
war; and they will endeavor to take steps for international prevention and 
control of disease. International bureaus and commissions already estab- 
lished will be placed under the League, as well as those to be established in 
the future. ; 

Amendments to the Covenant.—Amendments to the covenant will take 
effect when ratified by the Council and by a majority of the Assembly. 


PRELIMINARY ORGANIZATION OF LEAGUE.—The Organization Committee 
of the League of Nations met in Paris on’ May 5. M. Pichon, French 
Foreign Minister, was elected chairman, and Sir Eric Drummond of Great 
Britain assumed his duties as Acting Secretary General. Representatives 
of Belgium, Greece, Spain, and Brazil were present, in addition to those of 
the five chief nations of the Entente. 


Manpatories NAMED FoR GERMAN CoLoniEs.—An official communication 
on May 7 gave the following account of action taken regarding the German 
colonies : 

“The Council of Three—M. Clemenceau, President Wilson and Mr. 
Lloyd George—yesterday decided as to the disposition of the former Ger- 
man colonies as follows: 

“Togoland and Kamerun.—France and Great Britain shall make a joint 
recommendation to the League of Nations as to their future. 

“German East Africa—The mandate shall be held by Great Britain. 

“German Southwest Africa—The mandate shall be held by the Union of 
South Africa. 

oo German Samoan Islands.—The mandate shall be held by New 

and, . 

“The other German Pacific possessions south of the equator, excluding 
the German Samoan Islands and Nauru.—The maridate shall be held by 
Australia. 

“Mauru (Pleasant Island).—The mandate shall be given to the British 


ire. 
oThe German Pacific islands north of the equator—The mandate shall 
be held by Japan.” 


FIUME QUESTION STILL A DEADLOCK 


On April 23, following repeated and vain efforts of the Council of Four 
‘to settle Italy’s Adriatic claims, President Wilson issued a public statement 
setting forth his opposition to the cession of Fiume to Italy. In this state- 
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ment the President showed: (1) that the situation at the time of the secret 
treaty of London had been completely altered by the entry of new belliger- 
ents, the break-up of the Austro-Hungarian Empire, and the armistice 
terms based on common acceptance of “ principles which set up a new order 
of right and justice”; (2) that if those principles are adhered to, Fiume 
must serve as an outlet of commerce for the lands to the north and north- ' 
east; (3) that Italy no longer is in urgent need of naval protection against 
Austria-Hungary; and (4) that the concessions offered Italy complete her 
unity and create no cause for future trouble. 


ITALIAN DELEGATES Quit ConFERENCE.—President Wilson’s statement was 
published with the knowledge of Premiers Lloyd George and Clemenceau, 
who, while they issued no public statements, supported the position taken 
by the President. Following the publication, the leaders of the Italian dele- 
gation, including Premier Orlando and Foreign Minister Sonnino, returned 
to Italy on April 24. Italian sentiment, which had been stirred to patriotic 
fervor, gave enthusiastic support to the position taken by the Italian dele- 
gates, to such an extent as to make difficult any change of ground. Justi- 
fying his withdrawal, Premier Orlando on April 24 issued a long state- 
ment declaring that President Wilson had addressed his appeal directly to 
the Italian people, in contravention of diplomatic usage. 


Rerurn oF ITALIAN DeELEcATES.—In spite of their apparently resolute op- 
position to any compromise of the Fiume dispute, the Italian leaders 
returned to Paris on May 7, in time for the presentation of the treaty. 
They returned at the invitation of the French and British Premiers, who _ 
extended it on the ground that Italy was a special ally of their governments 
through the London agreement. 

On May 12 Premier Orlando said, “ There is no change in the situation. 
Both we and the Americans are now established on the lines of last re- 
sistance. It is absolutely a deadlock.” In the meantime Fiume was occu- 
pied by 24,000 Italian troops, and the Fiume council had voted for annexa- 
tion to Italy. 


PEACE NEGOTIATIONS WITH AUSTRIA 


The Austrian peace delegation arrived at St. Germain-en-Laye, a 
suburb of Paris where the negotiations with Austria are to take place, 
on May 14, and exchanged greetings with representatives of the Allied 
Powers with apparently more cordiality than was shown upon the arrival 
of the German delegates. The Austrian plenipotentiaries included Karl 
Renner, Chancellor of the Austrian Republic, Dr. Franz Klein, Peter 
Eichoff, and Dr. Richard Schuler, with a suite of some sixty members. 
The exchange of credentials was scheduled for May 21 and the presentation 
of the Austrian terms for June 2. With regard to boundary settlements on 
the Italian frontier these terms followed in general the arrangements made — 
in London, in 1915 between Italy and the Entente. 
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An invitation to send delegates to Paris was extended to the Soviet 
government of Hungary, which however did not accept. The powers 
negotiating with Austria include only those who declared war upon or 
broke diplomatic relations with Austria-Hungary. 


GERMANY 


‘Rep Rute in Municu OvertHrown.—The overthrow of the Soviet rule 
in Munich was finally accomplished on May 1 by forces of the Hoffmann 
government assisted by troops supplied by the German Republic. About 
150 were killed in the fighting, and 5000 arrests were made later, but many 
of the Soviet leaders, including Dr. Levien, escaped. 

RUSSIA \ 

Ko.tcHAK PLANs ApvANCE oN Moscow.—According to an interview with 
Admiral Kolchak published in the Petit Parisien of May 13, the All-Russian 
Government at Omsk is planning a move on Moscow during the coming 
summer, together with the destruction of the Soviet army. Aid from the 
Allies was requested in the form of supplies, and a more stringent blockade 
of Soviet Russia. The Admiral renewed his assurance that the National 
Assembly would be given control upon final victory. 

In the meantime the plan to send supplies of food to Russia by means of 
a neutral commission has been blocked by the refusal of the Lenine Gov- 
ernment to accept the terms accompanying the offer. 


 Fintanp Government Recocnizep—On May 5 the Council of Foreign 
Ministers at Paris decided to extend recognition to the de facto govern- 
ment of Finland under certain conditions which were not disclosed. Recog- 
nition by Great Britain and the United States was officially announced on 
May 6. Subsequent reports gave information of the advance of a Finnish 
army towards Petrograd, under the leadership of. General Mannerheim, 
and of a warning to residents of Petrograd issued by the Soviet Gov- 
ernment. 
FAR EAST 


Japan Receives Concessions In SHANTUNG.—According to the terms of 
the Peace Treaty, Germany is required to renounce her share of the Boxer 
indemnity and all her property in the German concessions of Tientsin and 
Hankow. The summary of the treaty terms relating to Shantung reads: 

“Germany cedes to Japan all rights, titles, and privileges, notably as to 
Kiao-Chau, and the railroads, mines, and cables acquired by her treaty with 


China of March 6, 1897, by and other agreements as to Shantung. All 
German rights to the railroad from Tsing-tao to Tsinan-fu, including all 


_ facilities and mining rights and rights of exploitation, pass equally to 


Japan, and the cables from Tsing-tao to Shanghai and Che-foo, the cables 
free of all charges. All German State property, movable and immovable, 
in Kiao-Chau is acquired by Japan free of all charges.” d 


Sovereicnty Restorep To Cuina.—In a statement issued on May 5, 
Baron Makino, head of the Japanese delegation at the Peace Conference, 
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declared that Japan had agreed to return full sovereignty to China, retain- 
ing only the economic privileges granted Germany and the right to establish 
a settlement under the usual conditions at Tsing-tao. The railway in the 
province, which is to become a joint Chino-Japanese undertaking, would be 
guarded by Japanese police forces only to the extent necessary for security 
of traffic. 

The Chinese delegates at the Peace Conference took the ground that by 
China’s entry into the war, all special agreements made with Japan were 
canceled, and an entirely new. settlement of the question should be at- 
tempted. This attitude was supported by the Chinese Parliament, which 
on April 30 passed a resolution directing the Foreign Office to protest 
against the proposed transfer to Japan. 

It is pointed out by Japan that Germany was driven out of Kiao-Chau 
almost entirely by Japanese forces, while China was still a neutral, and 
hindered by protests; and that the proposed settlement is in accordance 
with Japan’s secret agreement with the Allied Powers made in February, 
1917. 


New Consortium For CutneseE LoAn.—A new consortium “for under- 
taking joint financial, administrative, and industrial loans to the Chinese 
Government” was organized at Paris on May 12 by American, French, 
British, and Japanese bankers, Mr. Thomas W. Lamont, of J. P. Morgan 
& Co., presiding. The meeting was called at the instance of the United 
States, and is said to have resulted from a proposal of Japan to advance 
$15,000,000 to China secured by a first lien on the Chinese Government’s 
tobacco monopoly, The amount of the forthcoming loan is put at $100,- 
000,000, in four equal annual installments. 


Washington, May 12.—The announcement in Paris to-day of the forma- 
tion of a new consortium for loaning money to China was confirmed offi- 
cially here. The old consortium will expire on June 18. Four American 
banks were originally included in it, but they withdrew because of the 
adverse policy of the State Department under William J. Bryan. Germany 
was excluded from the existing consortium by the war. Russia’s collapse 
took that country out, and the strain of the war caused Belgium to retire. 
Japan was never a member of it. 

In the new consortium, 37 American banks will participate, following 
President Wilson’s idea of a more democratic arrangement, whereby a 
larger number of each country’s financial institutions may be represented 
than was the case with the expiring consortium. 

American participation in the consortium results from a new policy 
adopted by the United States Government with respect to Chinese raed 
which in effect is that, if the terms of the loan are just and the conditions 
fair, the government of the United States will assure the American banks 
participating, after the matter shall have been submitted to the State De- 
partment, that the United States will protect the interests secured in good 
faith—N. Y. Times, 13/5. 
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REVIEW OF BOOKS 


ON 


SUBJECTS OF PROFESSIONAL INTEREST 


“The Naval Architects’ and Shipbuilders’ Pocket Book.” By Clement 
Mackrow and Lloyd Woodard. Twelfth Edition. 741 pages. (New 
York: The Norman W. Hanley Publishing Company.) 

This is the 12th edition of Mackrow’s “Naval Architect and Ship- 
builders’ Pocket Book,” bearing the date of August 1, 1919. An extensive 


revision of the pocket book was made for the 11th edition, which appeared 
in January, 1916. Most of the work on the 11th edition was done by 


_ Mr. Mackrow himself who, however, died before its completion. It re- 


mained to Mr. Lloyd Woolard of the Royal Corps of Naval Constructors 
to complete Mr. Mackrow’s unfinished work. The pocket book contains 
the usual treatment of the mathematics of engineering common to all hand- 
books, with such additional mathematics and tables as are specially applic- 
able to naval construction. A chapter is also devoted to aeronautics. It is, 


perhaps, at first sight not obvious why a handbook on naval architecture 


should concern itself with the science of aeronautics. The inclusion of this 
subject is however logical, because the mathematics of stability, displace- 
ment, strength calculations, etc., are the same for aircraft as for ships, 
particularly for the lighter-than-air types of aircraft. 

In an appendix to the 12th edition a number of pages are devoted to 
estimating the cost and weight of merchant vessels. While estimating the 
weight of structural steel has been covered in some detail, the article is 
hardly of much help in estimating costs. Reliable and usable data for 
estimating the cost of ship construction are still a conspicuous omission 
from handbooks and other treatises on naval construction. Data as to the 
cost per ton of building vessels in the past are of little use to the estimating 
department of a shipyard. Something more fundamental is needed. It 
should be possible to compile data giving the man hours required per ton, 
or other unit, to produce the various parts entering into the building of 
a ship. The man-hour unit eliminates fluctuations in wages and differences 
in local conditions. There will be a great demand for any book which 
treats the subject of cost estimating on this basis and it is hoped that 
some one will fill this long-felt need. Unfortunately, those who have the 
time and are interested in writing are usually not the ones who have access 
to cost data. . 

Mackrow’s pocket book is more valuable to the British naval architect 
and draftsman than to the American user, as the data are based principally 
on British mill and engineering practice. 
Fi Be: Pinte 
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“The Grand Fleet, 1914-1916, Its Creation, Development and Work.” 
By Admiral Viscount. Jellicoe of Scapa. (Cassell, February, 1919.) 


This stout volume of 464 pages of text, with an appendix, 9 plates and 
13 diagrams, will be found interesting reading by men equipped with the 
technical knowledge to appreciate the significance of the information it 
gives as to the employment of the British Grand Fleet during the greater 
part of the war; but it has another importance almost equally as great, for 
it is an historical document of the very first rank, and as such it is here 
considered. 

It is a consecutive narrative in the direct and impartial style of military 
men, who are trained to deal with facts rather than opinions or sentiments, 
and its language and tone are those of the official report. It begins with an 
account of the circumstances under which its author, then Sir John Jellicoe, 
was selected at the beginning of the war to command the newly constituted 
Grand Fleet, and it gives a chronological record of the movements of that 
force, of the conditions under which it operated, and of the ideas and 
convictions in accordance with which it was directed up to the author’s 
relinquishment of its command in November, 1916. 

Historically it is important as the first public revelation of serious 
deficiencies in British naval equipment at the outbreak of the war. The 
small number of effective destroyers comes as a surprise, but it has a paral- 
lel in the lack of frigates which Lord Nelson felt so bitterly that he said the 

- phrase “lack of frigates” would be found graven on his heart. Modern 
conditions make the destroyer an even more indispensable type of craft 
than the frigate was a century ago; so the British paid a heavy price, in 
the way of greater losses from submarines and greater immunity on the 
part of the German fleet, for their failure to establish the same superiority 
in destroyers that they possessed in other classes of ships. 

Other ways in which Lord Jellicoe declares the Germans to have had an 
advantage were: In cruising radius and surface speed of submarines; in 
fire-directing devices on fighting ships; in thicker and more extensive armor 
on their larger craft, as a result of better design and the use of small 
tube boilers which gave greater horsepower for a given weight; in superior 
range-finding devices ; and in a delay-action fuse that ensured the bursting 
of the shell inside instead of outside of the armor of the ship hit. 

These are advantages due to superior technical skill on the part of the 
Germans, but there were others that arose from the conditions under which 
the war was fought. The vastly greater responsibilities of the British fleet 
imposed much more wear and tear on it than on the Germans, who were 
also in a position to conduct such operations as they chose at times when 
their power was at its maximum, and who also, from operating near their 
bases, could carry less fuel, and so gain slightly in speed. Apparently Lord 
Jellicoe attributes the high angle at which the German shells struck to the 
long range at which the battle was fought rather than to greater power of 
elevation in the German guns, and their greater effectiveness on such ships 
as the Jnvincible and Queen Mary would therefore be due to the thinner 
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armor and lack of magazine protection on those ships more than to 
superiority in German gun control. 

Yet another disadvantage under which the British operated Admiral 
Jellicoe points out to have been a lack of adequate docks; a deficiency he 
attributes to the government’s indisposition to spend money for these 
unspectacular but necessary adjuncts; a parsimony which, he says, seriously 
restricted the design of ships of large displacement, and necessitated the 
sacrificing of advantages in them that the possession of docks of sufficient 
capacity would have made possible. He also cites the strike of the Welsh 
miners as having for a time restricted the movements and threatened the 
power of the Grand Fleet, and he had to face and overcome a serious 
lack of harbor defences at the beginning of the war. 

All these things in Admiral Jellicoe’s book make the German fleet seem 
to have been a much more formidable and effectively employed) force than 
would be inferred from its abject surrender without a fight; but the 
historian, although he will assume that Admiral Jellicoe has proved to 


_ those equipped to judge that he was proficient as an organizer and 


thoroughly conscientious and competent in the technique of his profession, 
will probably be inclined to think that he emphasizes too strongly the 


_ inferiority in matériel of the British fleet. There is a very obvious reason 


for this in the fact that the book, while in no sense contentious, is still 
written mainly to justify Admiral Jellicoe’s record while he was in com- 
mand of the Grand Fleet, and to demonstrate that the battle of Jutland was 
a British and not a German success.’ Undoubtedly the Grand Fleet accom- 
plished much during the first two years of the war. Undoubtedly the 
results of the battle of Jutland proved it a British victory. Undoubtedly 
also the British fleet was maneuvered with superior skill during that battle, 
but, from the point of view of history, it does not appear a brilliant victory, 
and Admiral Jellicoe’s book does not remove the possibility of arguing 
plausibly that better results might have been obtained in that engagement 
if the unquestioned British superiority in most respects had been brought 
to bear with more decision and persistency. The book, in short, does not 
make it evident that the leadership in‘the battle of Jutland displayed the 
“ Nelson touch.” 
S. G. 


“Submarine and Anti-Submarine.” By Sir Henry Newbolt. 312 pages, 
frontispiece in color and 20 other illustrations in pen and ink by Norman 
Wilkinson, R. I. $2.25 net. (New York: Messrs. Longmans, Green & Co.) 


This book, while written for general circulation, and untechnical save 
in the accurate accounts of maneuvers during engagements and the correct 
use of nautical terms, should prove exceedingly interesting and valuable 
reading to any one connected with the naval service. The opening chapter 
is a comparison of the national spirit and ideals of the British and German 
nations and the second a very complete historical review of the conception 
and development of the submarine. The remaining chapters are, in the 
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main, a collection of concise narratives, based on official reports, logs and 
other authentic sources, covering practically the entire range of British 
submarine and anti-submarine activities during the present war, together 
with a chapter discussing the part the submarine played in the war policies 
of Great Britain and Germany; a chapter on “ The Hunted,” which con- 
tains an account by both sides of the Fanning-Nicholson vs. U-58 engage- 
ment; and, in the closing chapter, an excellent account of the Zeebrugge 
and Ostend affairs. The illustrations have no particular merit and, con- 
sidering the character of the binding and the quality of the paper used, 
the price seems rather high. 
L. A. 


“Official Aero Blue Book and Directory, 1919.” Henry Woodhouse, 
Editor. (Published by the Century Co., New York, at $5.00) 


The handsome volume with the above high-sounding title contains a good 
deal of information interesting from a purely historical standpoint. In 
order to command the price at which it is sold, however, it has been padded 
with propaganda, advertisements (not confined to the advertising pages) 
and irrelevant pictures. 

Although the book was not published until March, 1919, much of the 
material applies only to conditions existing during the war. In this con- 
nection I was interested in the advocacy, on page seven, of the Postal Air 
Service as a training for bombing aviators on account of the similarity 
(sic) between dropping mail bags and bombs. I hardly think that the 
postal aeroplanes will be forced to operate at the heights which were found 
necessary for bombing machines towards the close of the war. 

Over 70 pages are devoted to the description in utmost detail of eight 
“airways,” five transcontinental and three coastal, proposed by the Aero 
Club of America. 

A chapter entitled “A Flight Across the Atlantic” is an attempt to 
anticipate the experiences of an actual crossing. In a foreword the editor 
has the good grace to state that it is an account of an “hypothetical” 
flight. When it originally appeared in Flying there was no such explana- 
tion and some of the London newspapers accepted the account at its face 
value, which is either a commentary upon the appalling lack of technical 
knowledge of the “aviation experts” of the journals or a great tribute to 
the imagination of the writer. 

Following are chapters giving the histories of various sporting events 
beginning with the Gordon Bennett Aviation and Balloon Trophies. As 
these events were run under the auspices of the Fédération Aéronautique 
Internationale of which the Aero Club of America is the representative 
I expected that care would be taken to have the accounts correct if for no 
other reason than to justify the title of the book. I was disappointed 
however. 

The history of the Gordon Bennett Aviation Trophy contains many errors 
in spelling and gross inaccuracies in the times. As an example, the time for 
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Latham, the third to finish, in the 20 kilometer 1909 race is given as 15 


sh minutes 5034 seconds which would have tied him with the winner Glenn 
er - (not Glen) Curtiss. As a matter of fact, Latham took 17 minutes 32 
es | : seconds. Again, the record given for Prévost, the winner of the 1913 cup, 
n- : is 200 kilometers in 50 minutes 4534 seconds. I happened to have wit- 
- @ ’ nessed this race, which was held at Rheims, and my records show that he 
4 - took exactly nine minutes longer than the time stated. Such mistakes as 
n- these are really inexcusable in a book pretending to be “ official.” 

d, In the history of the Gordon Bennett Balloon Trophy, written by Mr. 


Hawley, the races won by Americans are described in great detail, whereas 
those won by representatives of other nations are dismissed with a few 
lines. The 1912 race is referred to in the following quaint manner: “. 
e, “ the seventh race for the cup will have been competed for before this is 
published (sic), and the club members all hope that the good team that is 
going to Germany to compete will bring the cup back to the Aero Club, as 
4 it is sadly missed from the trophy room after two years of possession.” 
~, That is all. 
For the benefit of the reader I should like to state that the 1912 race 
was won by the French representative Bienaimé. 
Let us sincerely hope that if future editions of the book contain articles 
written in 1912 pains will at least be taken to edit them properly. 
‘ The remaining pages contain descriptions of the lesser contests, lists of 
qualified pilots and a directory of aeronautic organizations. Finally, there 
: are given American and world’s aviation records. These are stated to be 
d 





only to December 31, 1915, but, in an effort to bring the list up to date, the 
flight of the NC-1 seaplane with 51 (not 50) people and Captain Schroeder’s 
height record of 28,900 feet are included. 


t This list contains very few mistakes, but why should there be any? With 

) the exceptions noted above it could have been set up in type three years 
ago and proofread ever since. 

) i Bs Be 


“The Hatchet of the U. S. S. George Washington.” Compiled by Cap- | 
, a tain Edwin T. Pollock, U. S. N,, and Lieutenant (j. g.) Paul F. Bloomhardt, | 
§ Chaplain Corps, U. S. N. Net proceeds to Navy Relief Society, Washing- 
ee ton, D. C., from which copies may be obtained. Price $2.00. 

) The daily paper of the George Washington, published during nine east- 
ward passages from February 21 to December 12, 1918, may now be had 
in a collected volume, each number an exact copy, even to printer’s errors, 
of The Hatchet as it appeared “ on the high seas.” The errors, typographi- 
cal or otherwise, in no way detract from the interest of the series, which, 
considering the difficulties and distracting responsibilities under which the 
editor, Chaplain Bloomhardt, and his corps of helpers labored, is a highly 
creditable journalistic achievement. News and humor mingle—the former 
in concise radio messages that recall the stirring events of the last year of 
the war; the latter with occasional effusions, such as the “ Letters to Mable” 
and the “ Badger Fight Hoax,” which deserve their rescue from oblivion. 
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It was hardly fair to President Wilson that, when he went across, The 
Hatchet should have suddenly become a demure and humorless sheet. 

In the present volume there are full-page photographs of Captains 
Pollock, Wortman and McCauley, the successive commanders, and lists of 
officers and men attached and passengers carried—altogether an interesting 
sample of naval journalism and a record of historical value. 

A. W. 
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NOTICE TO MEMBERS 


More members, both regular and associate, are much desired. Any increase in membership invariably means 
larger number of papers and essays submitted, and consequently an improvement in the PROCEEDINGs. 
You are requested to send or give the attached slip to some one eligible for membership, urging him to join. 
By direction of the Board of Control, 
G. M. Ravenscrort, 
Secretary-Treasurer. 


Attention is invited to extracts from the constitution on the opposite page as to the requirements in making applications for life, regular and associate membership. 
Members and associate members are liable for the payment of the annual dues until the date of the receipt of their resignation in writing. Annual dues $2.50. 
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To the Secretary and Treasurer, 
U. S. Naval Institute, 


Annapolis, Md. 
Dear Sir: 


Please enroll my name as a { oie | member of the U. S. Naval Institute from this date. 


Very truly yours, 
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NOTICE 

The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. It 
is now in its forty-sixth year of existence, trusting as heretofore for its 
support to the officers and friends of the Navy. The members of the Board 
of Control cordially invite the co-operation and aid of their brother officers 
and others interested in the Navy, in furtherance of the aims of the Insti- 
tute, by the contribution’ of papers and communications upon subjects of 
interest to the naval profession, as well as by personal support and influence. 

On°the subject of membership the Constitution reads as follows: 


;, ARTICLE VII 

Sec.1. The Institute shall consist of regular, life, honorary and associate 
members. ‘ 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers attached 
to the Naval Service, shall be entitled to become regular or life members, 
without ballot, on payment of dues or fees.to the Secretary and Treasurer. 
Members who resign from the Navy subsequent to joining the Institute 
will be regarded as belonging to the class described in this Section. 

Sec. 3. ee Prize Essayist of each year shall be’ a life member without 

ent of fee. i ' 

4, Honorary members shall. be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in Civil life. The 
Secretary of the Navy shall be, ex officio, an 300 member. Their 
number shall not exceed thirty (30). Nominations for honorary members 
must be favorably reported by the Board of Control. To be declared 
elected, they must receive the affirmative vote of three-quarters of the 
ress represented at regular or stated meetings, either in person or 

proxy. 
« Sec. 5. Associate members shall be elected from Officers of the Army, 
Revenue Cutter Service, foreign officers of the Naval and Military pro- 
fessions, and from persons in civil. life who may be interested in the pur- 
poses of the Institute. seT AM : 

Sec. 6. Those entitled to become assdciate members may be ‘elected life 
members, provided that the number not officially connected with the Navy 
and Marine Corps shall not at any time exceed one hundred (100), 

Sec. 7, Associate members and life members, other than those. entitled to 
regular membership, shall be elected as follows: “Nominations shall be 
made in writing to the Secretary and Treasurer, ‘with the name of the mem- 
ber making them, and such nominations shall-be submitted to the Board of 
Control. e Board of Control will at each regular meeting ballot.on the 
nominations submitted for election, and nominees receiving a majority of 
Oe ores of the board Sapernk 4 shall be considered elected to member- 

ag the United States Naval Institute.” ; 

8. The annual dues for regular and associate members’ shall be two 
dollars and fifty cents, all of which shall be for a year’s subscription to the 
Unirep States Navat Instrrute Proceepincs, payable upon seining the 
Institute, and upon the first day of each succeeding January. The fee for 
life membership shall be forty dollars, but if any'regular’ or associate’ mem- 
ber has paid his dues for the year in which he wishes to be transferred to 
life:membership, or. has paid his: dues. for.any future year or years, the 
amount so paid shall be deducted from the fee for life membership. 

ARTICLE X 

Sec. 2. One copy of the Proceeprnes, when published, shall be furnished 
to each regular and associate member (in return for dues paid), to each 
life member (in return for life ge oy, fee paid), to honorary mem- 

to each corresponding society of the Institute, and to such ‘Crates 
and periodicals as may be determined upon by the Board of Control. 

The Proceeprncs are published monthly; subscription for non-members, 
$3.00 ; enlisted men, U. S. Navy, $2.50. Single copies, by purchase, 30 cents ; 
issues preceding January, 1919, 50 cents. 

All letters should be addressed U. S. Naval Institute, Annapolis, Md., 
and all checks, drafts, and money orders should be made payable to the same. 
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SPECIAL NOTICE ‘loner ie 
_ NAVAL INSTITUTE PRIZE ESSAY, 1920 ait Son ; 


Acptins ~iof tine apairies dollars, with a gold medal, anda life-membership 
ation the author is already a life membér) in the Institute, is offered) ‘by 
the Naval Institute for the best, original essay on any subject pertaining 
to the naval profession published in the PROCEEDINGS. during the current 
year. The prize will be in addition to the author’s compensetien paid 
upon publication of the essay.» 

‘On thé opposite page are given suggested topics. Essays are not. liniited 
to these topics and no additional weight will be given an essay in awarding 
the prize, because it*is written on. one of these suggested topics over one 
written on any: stibject pertaining to’ the naval profession. 

The following rules will govern this competition: 

1. All original essays published in the Proceeprncs’ during 1910, eh 
are "deemed by, the Board of Control to be of sufficient merit, will be 
passed upon by the Board: during the month of January, 1920, and the 
hn fot the prize will be made by the Board of Control, voting by 

Hot ha 

2. No essay received after November 1 will be available for publication 
im:tgi9. | Essays received subsequent to November 1, if accepted, wae be 
published ‘as soon as practicable thereafter. 

3. If, in the opinion of thé Board of Control, ‘the best essay puiblished 
during 1919 is not of sufficient merit to be awarded the prize, it may receive 
“ Honorable Mention,” or sich other distinction as the Board may. decide. 

4. In case one or more essays receive “Honorable Mention,” the writers 
thereof will receive a minimum prize of seventy-five dollars and a life- 
membership (unless the author. is already a life member) in the Institute, 
the actual» amounts of ‘the amine to be decided by the Board of Contest 
in each ‘case. - 

5. Itis thaliedied that all essays ‘be submitted typewritten and in duplicate; 
essays submitted written in longhand. and in single ey will, bower 
receive équal’consideration. © 

6. In the’ event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably éngrayed, will be given in lieu of the gold medal. 

By. direction of the Board wf Control. , 

GG M. RAVENSCROFT, 


| Comimander, U. S..N., Secretary and Treasurer. 
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TOPICS FOR ESSAYS 
SUGGESTED BY REQUEST OF THE BoarD OF CONTROL 


“Duties and Responsibilities of Subordinates with Special Refer- 
ence to the Relations between Commanders-in-Chief and 
Chief of Naval Operations ; Commanders-in-Chief and Force 
Commanders; Force. Commanders and Division Com- 
manders.” 

“ Initiative of the Subordinate—Its True Meaning.” 

“Military Efficiency Dependent upon National Discipline.” 

“ Governmental Organization for War.” 

“ Naval Gunnery, Now and of the Future.” 

“Naval Policies.” 

“ The Place of the Naval Officer in International Affairs.” 

“ Moral Preparedness.” 

“ Tact in Relation to Discipline.” 

“The Principles of Naval Administration in Support of War- 
Time Operations.” 

“Responsibilities and Duties of Naval and Military Officers of 
the United States in Educating and Informing the Public 
on Professional Matters.” 

“A Commission in The Navy: Its Meaning and the Obligations 
Which It Involves.” 

“The Relations of an Officer to his Subordinate, Both Commis- 
sioned and Enlisted.” 

“The True Meaning of the Expression ‘An Officer and a 
Gentleman.’ ” ; 

“Seen in the Light of Recent Events, What Should Be the United 
States Navy of the Future as Regards Types and Numbers 
of Ships.” 

“Probable Future Development of Surface-craft, Air-craft and 
Submarines and the Relation of these Types to Each Other 
and to Naval Warfare in General.” 

“The Grand Strategy of the Great War, with Especial Reference 
to Codrdination, and Lack of Codrdination, Between Naval 
and Military Forces.” 

“The Problem of Overseas Operations in the Light of Recent 
Developments.” : 
“The Influence of Sea Power upon History as Illustrated by the 

Great War.” 














: LIST OF PRIZE ESSAYS 


“WHAT THE NAVY HAS BEEN THINKING ABOUT” 


1879 
oo = eae Prize Essay, 1879. By Lieut. Commander A. D. Brown, 


Navat Epucation. First Honorable Mention. By Lieut. Commander C, F. 
Goodrich, U, S. N. 

Navat Epucation. Second Honorable Mention. By Commander A. T. 
Mahan, U.S. N. oon ' 

I 


“The Naval Policy of the United States.” Prize Essay, 1880. By Lieu- 
tenant Charles Belknap, U.S. N. 


1881 


The Type of (I) Armored. Vessel, (II) Cruiser Best Suited to the Present 
Needs of ay United States. Prize Essay, 1881. By Lieutenant E. W. 


ed? U.S.N. 
Sreconp Prize Essay, 1881. By Lieutenant Seaton Schroeder, U. S. N. 


1882 


Our Merchant Marine: The Causes of Its Decline and the Means to Be 
Taken for Its Revival. “Nil clarius aquis.” Prize Essay, 1882. By 
Lieutenant J. D. Kelley, U.S. N. 

‘“ MAlIs IL FAUT CULTIVER NOTRE JARDIN.” Honorable Mention. By Master 
C. G. Calkins, U.S. N. 

“ Spero MELIORA.” Honorable Mention. By Lieut. Commander F. E. Chad- 
wick, U. S. N. 

“CAUSA LATET: VIS EST NOTISSIMA.” Honorable Mention. By Lieutenant 
R. Wainwright, U. S.N. be : 

1883 F 


How May the Sphere of Usefulness of Naval Officers Be Extended in Time 
of Peace with Advantage to the Country and the Naval Service? 
“Pour encourager les Autres.” Prize Essay, 1883. By Lieutenant 
Carlos G, Calkins, U.S. N 

“Semper PARATUS.” First Honorable Mention. By Commander N. H. 
Farquhar, U.S. N 

“ CULIBET IN ARTE SUA CREDENDUM EST.” Second Honorable Mention, 
By Captain A. P. Cooke, U.S. N. 


1884 
The Reconstruction and Increase of the Navy. Prize Essay, 1884. By 
: Ensign W. I. Chambers, U.S. N. 


1885 
Inducements for Retaining Trained Seamen in the Navy, and Best System 
of Rewards for Long and Faithful Service. Prize Essay, 1885. By 
Commander N. H. Farquhar, U.S. N. 


1886 


What Changes in tion and Drill Are Necessary to Sail and Fight 
‘Effectively Our Warships of Latest Type? “Scire quod nescias. 
Prize Essay, 1886. By Lieutenant Carlos G. Calkins, U.S. N. 
Tue Resutt or Au NAvAL ADMINISTRATION AND Errorts Finps Its EXpPres- 
SION IN Goop ORGANIZATION AND THOROUGH DrILL on Boarp oF Su!t- 
ABLE SutPs. Honorable Mention. By Ensign W. L. Rodgers, U.S. N. 
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List oF Prize Essays 1089 


1887 
i 
The Naval Brigade: Its Organization, Equi mt and Tactics. “In hoc 
T signo vinces.” Prize Essay, 1887. By Lieskendnt C, T. Hutchins. 


| 1888 
—— Prize Essay, 1888. By Lieut. Commander W. W. Reisinger, 
’ U.S.N. 


The Enlistment, Trainin 5 and Organization of Crews fer 4 og Ships of War. 
Prize Essay, 1801. Ensign A. P. Niblack, U. S. 
DIsPosiITION AND Bs Aca OF THE FLEET: SHIP gh ‘Squaprow Dri1.. 


| 1891 

| 

| 

| Honorable Mention, 1891. By Lieutenant R. C. Smith, U.S. N. 


| 1892 
} 
* T boats: Their Organization and Conduct. Prize Essay, 1892. By 
m. Laird Clowes. 
1894 


| 
The U. S. S. Vesuvius, with Special Reference to Her Pneumatic Battery. 
| Prize Essay, 1804. By Lieut. Commander Seaton Schroeder, U.S. N. 
| Navat Rerorm. Honorable Mention, 1894. By Passed Assistant Engineer 
| F. M. Bennett, U.S. N. 


1895 

| Tactical Problems in Naval Warfare. Prize Essay, 1895. By Lieut. Com- 
mander Richard Wainwright, U.S. N. 

A SuMMaRY OF THE SITUATION AND OuTLOOK IN Europe. An Introduc- 
tion to the Study of Coming War. Honorable Mention, 1895. By 
=k Richmond Pearson Hobson, Assistant Naval Constructor, U.S. N. 
Succestions For INCREASING THE EFFICIENCY oF Our New Suips. Hon- 
orable Mention, 1895. By Naval Constructor Wm. J. Baxter, U.S. N. 


Tue Battie or rHE Yatu. Honorable=Mention, 1895. By Ensign Frank 
Marble, U. S. N. 


18096 

The Tactics of Ships in the ae of Battle. Prize Essay, 1806. By Lieu- 
tenant A. P. Niblack, U.S 

Tue ORGANIZATION, TRAINING a DIscIPLINE OF THE Navy PERSONNEL 
AS VIEWED FroM THE SH1P. Honorable Mention, 1896. By Lieutenant 
Wm, F. Fullam, U. S. N. 

NavAL APPRENTICES, INDUCEMENTS, ENLISTING AND TRAINING. The Sea- 
man Branch of the Na Honorable Mention, 1896. By Ensign 
Ryland D. Tisdale, U. S. N 

Tue Composition oF THE Fieet. Honorable Mention 1896. By Lieuten- 

¥ ant John M. Ellicott, U.S. N. 


| 1897 
Torpedo-boat Policy. Prize Essay, 1897. By Lieutenant R. C. Smith, 


| A ProposEp Unirorm Course oF INSTRUCTION FoR THE NavAL Mutitta. 





? 


een Mention, 1897. By H. G. Dohrman, Associate Member, 


IN _0e AND Battie. Honorable Mention, 1897. By Lieu- 
tenant J. M. Ellicott, U.S. N. 
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1898 
Esprit de Corps: A Tract for the Times. Prize Essay, 1898. By Captain 
Caspar Frederick Goodrich, U.S. N. ‘ 
Our Navat Power. Honorable Mention, 1808. By Lieut. Commander 
Richard Wainwright, U. S. N. 
TarGeT PRACTICE AND THE TRAINING OF GuN Captains. Honorable Men- 
tion, 1898. By Ensign R. H. Jackson, U.S. N. 


1900 
Torpedo Craft: Types and Employment. Prize Essay, 1900. By Lieu- 
tenant R. H. Jackson, U. SN. : 
Tue Avromosite TorPepo AND Its Uses. Honorable Mention, 1900. By 
Lieutenant L. H. Chandler, U. S. N. 


IgoI tenon TY 


Naval Administration and Organization. Prize Essay, 1901. By Lieuten- 
ant John Hood, U.S.N. . 


1903 

Gunnery in Our Navy. The Causes of Its Inferiority and Their Remedies. 
Prize Essay, 1903. By Professor Philip R. Alger, U.S. N. 

A Navar Trarintnc Poricy anp System. Honorable Mention, 1903. By 
Lieutenant James H. Reid, U. S. N. 

SYSTEMATIC TRAINING OF THE ENLISTED PERSONNEL OF THE Navy. Honor- 
able Mention, 1903. By Lieutenant C. L. Hussey, U.S. N. 

Our Torpepo-soat Frormia. The Training Needed to Insure Its Effi- 
ciency. Honorable Mention, 1903. By Lieutenant E. L. Beach, U.S. N. 


1904 
The Fleet and Its Personnel. Prize Essay, 1904. By Lieutenant S. P. Ful- 
linwider, U.S. N. 
A Puea For A HicHer Puysicat, Mora AND INTELLECTUAL STANDARD 
OF THE PERSONNEL FoR THE Navy. Honorable Mention, 1904. By 
Medical Inspector Howard E. Ames, U.S.N. 


1905 


American Naval Policy. Prize, Essay 1905. By Commander Bradley A. 
Fiske, U.S. N. 

Tue DEPARTMENT oF THE Navy. Honorable Mention, 1905. By Rear 
Admiral Stephen B. Luce, U.S. N. 


~ 


1906 


Promotion by Selection. Prize Essay, 1906. By Commander Hawley O. 


U.S.N. ! 
Fey “tng or Fieet Tactics. First Honorable Mention, 1906. By 
Lieut. Commander A. P. Niblack, U.S. N. 2 
GLEANINGS FROM THE SEA oF JAPAN. Second Honorable Mention, 1906. 
Captain Seaton Schroeder, U.S. N. ‘ 
THE ASE SYSTEM oF THE Navy. Third Honorable Mention, 1906 
By Pay Inspector J. A. Mudd. U.S. N. 
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1907 

Storekeeping at the Navy Yards. Prize Essay, 1907. By Pay Inspector 
John A, Mudd, U.S. N. 

Barris Renearsats. A Few Thoughts on Our Next Step in Fleet-Gunnery. 
ama Mention, 1907. By Lieut. Commander Yates Stirling, 
U.S. N.- 

Tue Navat Prorgession. Second Honorable Mention, 1907. By Comman- 
der Bradley A. Fiske, U.S. N. 


1908 ; 

A Few Hints to the Study of Naval Tactics. Prize Essay, 1908. By 
Lieutenant W. S. Pye, U.S.N. 

Tue Money ror THE Navy. First Honorable Mention, 1908. By Pay 
Inspector John A. Mudd, U.S.N. 

Tue Nation’s DereNCcE—THE OFFENSIVE FLeet. How Shall We Prepare 
It for Battle? Second Honorable Mention, 1908. By Lieut. Com- 
mander Yates Stirling, U.S. N. 


1909 

Some Ideas about Organization on Board Ship. Prize Essay, 1909. By 
Lieutenant Ernest J. King, U.S. N. 

Tue Navy anp Coast Derence. Honorable Mention, 1909. By Commo- 
dore W. H. Beehler, U.S. N. 

THe REORGANIZATION OF THE NAVAL ESTABLISHMENT. Honorable Mention, 
1909. By Pay Inspector J. A. Mudd, U.S.N. 

A Piea ror PHysicaL TRAINING IN THE Navy. Honorable Mention, 1909. 
By Commander A. P. Niblack, U.S.N. | 


1910 
The Merchant Marine and the Navy. Prize Essay, 1910. By Naval Con- 
structor T. G. Roberts, U.S.N. ’ 
Tue Navat Stratecy oF THE Russo-JAPANESE War. Honorable Mention, 
1910. By Lieutenant Lyman A. Cotton, U.S.N. 


IQII 
Navy Yard Economy. Prize Essay, 1911. By Paymaster Charles Conard, 
"USN 


Nava Powe. Honorable Mention, 1911. By Captain Bradley A. Fiske, 


Wanre>—Fiest Ar. Honorable Mention, 1911. By Commander C. C. 
Marsh, U.S. N. 


1912 


Be area) Prize Essay, 1912. By Lieutenant Ridgely Hunt, U.S.N. 

retired). 

Inspection Duty at THe Navy Yarps. Honorable Mention, 1912. By 
Lieut. Commander T. D. Parker, U.S. N. 


1913 
The Greatest Need of the Atlantic Fleet. Prize Essay, 1913. By Lieut. 
Commander Harry E. Yarnell, U.S. N. Hes : 
Navy Department OrcANizaTIon. A Study of Principles. First Honor- 
able Mention, 1913. By Commander Yates Stirling, Jr., U.S. N. 
IniTIATIvVe AND Unity or Action. Second Honorable Mention, 
1913. By Lieut. Commander Dudley W. Knox, U. S. N. 
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1914 

The Great Lesson from Nelson for To-day. Prize Essay, 1914 By 
Lieut. Commander Dudley W. Knox, U. S. N. 

Nava Pouicy as It Revares To THE SHORE ESTABLISHMENT AND THE 
MAINTENANCE oF THE Fizet. Honorable Mention, 1914. By Captain 
John Hood, U.S. N. 

Oxp. Principtes AND Mopern App.ications. Honorable Mention, 1914 
By Lieut. Commander Dudley W. Knox, U. S. N. 

Miirary PREPAREDNESS. oe eK Mention, 1914. By Naval Constructor 
Richard D. Gatewood, U. S 


1915 

The Réle of Doctrine in Re ema Prize Essay, 1915. By Lieut. 
Commander an W. Knox, 

Aw Am Fieer: Our oNawae Swann, First Honorable anes 
1915. By Lieut. iW mantnder Thomas Drayton Parker, U.S. N 

bee ed : gas Honorable Mention, 1915. By Ensign H. H. Frost, 

Derence Acainst Surprise Torrpepo Atracx. Third Honorable Mention, 
1915. By Ensign R. T. Merrill, 2d, U.S. N. 


1916 


— oo War. Prize Essay, 1916. By Lieutenant (J. G.) H. H. 

rost, 

Nava Personnet. First Honorable Mention, 1916. By Lieut. Commander 
J. K. Taussig, U. S, N. 

Epucation at THE U. S. Navat Acapemy. Second Honorable Mention, 
1916. By Lieutenant Ridgely Hunt, U. S. N. 

Some Unvertyinc Principies of Morais. Third Honorable Mention, 1916. 
By Commander Dudley W. Knox, U. S. N. 

Larce vs. A Greater NumBer oF SMALLER BATTLESHIPS, perigee Prize 
Essay. By Lieut. Commander Thomas Lee Johnson, U 


1917 


Commerce in War. Prize Essay, 1917. By C der L; 
A. Cotten, U SEN PET a ee 


a 

Tue Peropte’s R6e in War Rabe Honorable Mention, 1917. By Lieu- 
tenant H. H. Frost, U. S. “gy ‘ 

Tue Nation’s Greatest Nezp. cond Honorable Mention, 1917. By 
Colonel Dion Williams, U. S. Marine Corps. 


1918 
fathers S et Tactics. Prize Essay, 1918. By Lieutenant H. H. Frost, 


Tse PREPAREDNESS OF THE Future. First Honorable mention, 1918. By 
Commander H. O. Rittenhouse, U. S. N. Retired. 

Nava Stratecy. Second Honorable Mention, 1918. By Rear Admiral 
Bradley A. Fiske, U. S. N. 


1919 
Muurary Cxaracter. First Honorable Mention, 1918. By Captain 
Reginald R. Belknap, U. S. N. 
Some REFLECTIONS ON THE THREE Factors oF BATTLESHIP Desicn. Second 
Honorable ahaa 1918. By Lieut. Commander Beirne S, Bullard, 
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U. S. Naval Institute Proceedings. 


Published monthly. Annual subscription to the Proceepincs for non- 
members, $3.00, foreign postage, 50 cents; enlisted men, U. S. Navy, 
$2.50. Single copies by purchase, 30 cents; all issues preceding 
January, 1919, 50 cents. 

Members or subscribers desiring to receive their copies of the Pro- 
CEEDINGS bound in cloth may do so by the payment of $3.50 per year 
in addition to their dues or subscription, of which 50 cents is for 
postage. 

Members or subscribers desiring to have their copies of the Procezp- 
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Publication of books marked with an asterisk (*) has been discontinued. 
The Institute, however, holds copies which may be obtained until the present 
edition becomes exhausted. 

Catalogue of books published by the Institute containing detailed 
description and list of contents may be obtained on application to the 

and Treasurer, U. S. Naval Institute. 

Orders for enlisted men of books published by the U. S. Naval Institute 
to the amount of $10.00, or for ten or more of any of said publications 
will be furnished at a discount of 10 per cent, carriage prepaid. Additional 
discounts allowed for special orders in quantities. 





NAVIGATION 


Navigation and Compass Deviations (Revised 1917, with all 
problems and solutions brought to accord with the new 
form of the Nautical Almanac). 

By Commander W. C. P, Muir, U. S, Navy, formerly Head of 
Department of Navigation, U. S. Naval Academy. A practical treatise 


on navigation and nautical astronomy, including the theory of compass 
deviation, prepared for use as a text-book at the U. S. Naval Academy. 


Though written Loe te Gps use of midshipmen, the various subjects 
have been so presented that any zealous student possessing but a slight 
knowledge of trigonometry may be able to master the methods given. 
12mo, 765 +- xvi pages, illustrated by diagrams and many text figures. 
Price $4.20. Postage paid. 
Elements of Hydrographic Surveying (1911). 


By Lieut. Commander George Wood Logan, U.S.N. All branches 
__of the work connected with a marine hydrographic survey as ordi- 
narily carried out have been completely described, and the book i 
therefore, available for purposes of reference for naval officers an 

others who may be engaged in such work. 


Iamo, 176 pages, full cloth. Price $1.50. Postage paid. 
(2) 
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A’ Practical Manual of the Compass. 


The revision consists chiefly of the addition of a chapter on service 
instruments and one on the gyroscopic compass. .A valuable book for 
navigators and officers preparing for promotion, 

Originally prepared y Lieut. Commander Harris Laning, U.S.N., 
for the use of midshipmen to give them a sufficient knowledge of com- 

ass work to enable them to efficiently care for and use compasses on 
ard ship. The complex mathematical theory of the deviation of 
the compass and the derivation of formule have been entirely omitted, 
but a sufficient explanation of causes and effects is given to enable the 
student to understand any ordinary problem that may arise. The book 
contains all the most recent data on the subject of compensation of the 
compass as well as copies’of all the forms used in compass work with 
an explanation of how to use them. 

7 # 10% in., 146 pages. Bound in flexible cloth, Price $1.75. Post- 
age paid. 

Copies of first edition of this book on sale at 75 cents, postage paid. 


MARINE ENGINEERING 


Naval Reciprocating Engines and Auxiliary Machinery 
(“ Naval Engines and Machinery ”). 


By Commander John K. Barton, U. S. Navy, Former Head of De- 
partment of Marine Engineering and Naval Construction, U. S. Naval 
erp f Revised by Comdr. H. O. orem U.S. Navy, recently 
Head of Department of M. E. and N. C,, U.S. Naval Academy. 

A text-book for the instruction of midshipmen and for officers pre- 

ing for examination, fully illustrated with Se, ah of 260 text 
gures, and 48 plates 8 x 10 inches bound separately. ; 

8vo, 619 pages, full cloth. Price $4.90. Postage paid. 





Marine and Naval Boilers. 


og om Commander Frank Lyon, U. S. N., and Lieut, Commander 
A. W. Hinds, U. S. N. Revised by Lieutenants W. P. Beehler and 
John S. Barleon, U. S. Navy, of the Department of Marine Engineer- 
“_ and Naval Construction, U. S. Naval Academy, under the super- 
on of the Head of the Department. 
This book was prepared in order to provide an np toga text-book 
for the midshipmen at the U. S. Naval Academy. Plates and descrip- 
include the most modern boiler installations on naval vessels. 
The great gain in fuel economy made possible by the combination of 
fs analysis with intelligent firing is fully described. The causes of 
ler corrosion with the practical methods of its prevention are in- 
cluded. A study of the book should furnish all the information neces- 
for the efficient handling of a boiler plant. This book has been 
revised to May, 1915. 
) |The book is profusely illustrated by text figures and 16 folding plates. 
8vo, 404 pages. Bound in full cloth. Price $3.25. Postage paid, 


Steam Turbines. 


_A treatise covering U. S. Naval Practice, By Lieut, Comdr. G. J. 
‘Meyers, U.S. Navy, of the Department of ‘Marine Engineering and 
Naval Construction, U..S. Naval Academy, 

This book covers turbine installations in the U. S. Navy with 
chapters on the elementary ee of design and. construction. 
Especially adapted for use of midshipmen and officers of the navy 
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and for an elementary text-book in colleges and universities. It was 
written to fill the want of a text-book more for the student and operat- 
ing engineer than for the designer. Illustrated with 165 text 

9 plates 11 x 40 inches showing half cross sections of the latest Curtis 
and Parsons turbines, , 


Bound in full cloth. Price $4.50. (Subject to change.) 


Experimental Engineering (1911). 


By Commander U. T. Holmes, U. S. Navy. 
In attempting to revise the volume of “Notes on Experimental 
neering,” compiled by the author in 1907, so much new matter 
was at hand, and so many changes were found necessary, that it was 
deemed advisable to re-write the whole book. 
The new book should be of great assistance to those officers who 
wish to embrace the many opportunities to record valuable engineering 
data and make proper deductions therefrom. 


8vo, 311 pages, 152 illustrations, cloth. Price $2.15. Postage paid. 


Elementary Steam Engineering. 


By C. M. Reed, Former Instructor in the Department of Marine 
Engineering and Naval Construction, U. S. Naval Academy. 

Elementary Steam Engineering was prepared for the use of Mid- 
shipmen at the U. S. Naval Academy for the purpose of an introduc- 
tion to the underlying theory of steam engineering in general, together 
with some knowledge of the adiabatic and isothermal relations of the 
so-called perfect gas and air. 
‘ This book contains chapters under the following headings: Energy, 
Work and Power.—Formation and Properties of Steam.—Gases.— 
Entropy and Entropy Diagram.—Steam Engine and Other Cycles.— 
Flow of Steam and Air.—Heat Transmission.—Combustion.—A ppendix. 


233 pages, bound in full cloth. Price $3.00. Postage paid. 


Mechanical Processes (1917). 


By Lieut. G. W. Danforth, U. S. Navy, Former Instructor in 
the Department of Marine Engineering and Naval Construction, 
U. S. Naval Academy. : j 3 } 2 

Giving an account of the materials used in engineering construction 


and A tg essential features in the methods of producing them, also 


describing shop processes and equipment for the shaping of metals 
into forms for engineering and general uses. 

Effort has been made to present the subject matter in brief and 
elementary form, with sufficient detail to outline methods and prin- 
ciples clearly. It is intended to show completely, though briefly, the 
steps of metal manufacture from the ore to the finished product, so 
that the student may be enabled to classify all branches of metal 
manufacture, and may pursue intelligently such study as will give 
fuller information than is possible to include herein. 


8v0, 405 pages, 270 illustrations, full cloth. Price $3.75. Postage 


Handy Book for Enlisted Men of the Engineering Depart- 
ment, U. S. Navy (Third edition, revised, 1918). 


The Handy Book for Enlisted Men of the Engineering Department 
“was originally prepared in 1908 by Midshipman Bruce R. Ware, U.S. N., 
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and has been revised and enlarged by Lieutenant Commander A. H. 
Rice, Jr., U.S. N. The Handy Book is divided into the following parts: 


Part I.—Information for all men. 
Part II.—A: Subjects for examination. 
B: Duties and requirements of the various ratings. 
Part III.—Boilers, coal and oil burning. 
Part IV.—Marine engines and operations. 
, Part V—Auxiliary machinery. 
' Part VI.—Piping. 
Part VII.—Gages. 
Part VIII.—Internal combustion engines. 
Part IX.—Some facts of electricity. 
Part X.—General information. 
Part XI.—Useful tables of measurements. 


278 pages, 119 illustrations, flexible buckram. Price 50 cents, postpaid. 


*Engineering Mechanics (1911). 


A revision of “ Notes on Machine Design,” prepared by Officers of 
the Department of Marine Engineering and Naval Construction, U. S. 
Naval Academy, combined with the mathematics and general principles 
necessary for the solution of the problems, by C. N. Offley, U. S. N. 


fre 326 pages, 2 plates. Bound in full cloth. Price $3.25. Postage 
paid. 


*Notes on Steam Engineering (1901). 


Arranged for the use of Officers of the Old Line of the Navy. 
8vo, 154 pages. Bound in paper. Price 60 cents. Postage paid. 





NAVAL CONSTRUCTION 


Naval Construction. 

By Naval Constructor R. H. M. Robinson, U. S. N. A modern 
text-book used in the course of naval architecture by midshipmen of 
the first class, prepared with a view to the special requirements of the 
U. S. Naval Academy and based upon the practice of the U. S, Navy. 

8vo, 285-+- VII pages, illustrated by 162 figures and § plates. Price 
$4.00. Postage paid. 


*The Oscillations of Ships (1902). 


Compiled and edited by the Department of Marine Engineering and 
Naval Construction, United States Naval Academy. 


Bound in flexible cloth. Price §5 cents. Postage paid. 


The Naval Artificer’s Manual, 1918 (Naval Artificer’s Hand- 
Book, 1914, revised). 


By Asst. Naval Constructor (T.) McCall Pate, U. S. N., formerly 
Chief Carpenter, U. S. N. 

prpeaning to the care and preservation of the hull and fittings, 
and the operation of auxiliary machinery on ships of the Navy; con- 
taining elementary arithmetic, rules and tables, weights and strength 
of materials, descriptions of drainage, sanitary and ventilation systems, 
fire main, flushing systems, steering appliances, telemotors, water- 
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ejecting system, acetylene welding, rules for inspection of lumber, 
standard formule for mixing all kinds of paints used on iron and steel 
vessels, examination questions pertaining to the various trades of deck 
artificers, etc. 

797 pages, 126 illustrations, stiff buckram. Price $2.00. Postage 
paid. 


OFFICIAL DRILL BOOKS FOR THE U. S. NAVY 
AUTHORIZED BY THE NAVY DEPARTMENT 


Landing Force Manual, United States Navy, 1918. 


Part I—Infantry Drill Regulations. Close and Extended Order; 
Ceremonies; Inspections; Guard Mounting; Honors; Manual of the 
Color; Band; and Sword. 

Part Il.—Artillery and Machine Guns. Section 1, Artillery. Organi- 
zation and Equipment; Artillery Drill; Conduct of Fire; Artillery 
in the Field. Section 2, Machine Guns. Organization; Equipment; 
Fire Control and Discipline. 

Part Il1—The Landing Force. Organization; Eauipment; Landing. 

Part IV.—Interior Guard Duty; Security and Information (including 

sts and Patrols; Advance, Rear, and Flank Guards; and 

_ Provost Guards). 

Part V.—Marches and Camps; and Tent Pitching. 

Part VI.—Combat. Major Operations; Minor Warfare; Occupation 
of Towns and Cities and Street Fighting; Riot Duty; and Intrench- 
ments and Demolitions. 

Part VII.—First Aid and Military Hygiene. 

Part VIII.—Miscellaneous Training. Map Making; Small Arms, 
Nomenclature, Care and Training; Physical Drill with Arms; 
Bayonet Training; and Wall Scaling. 

Part IX.—Bugle Calls and Signals. 


553 pages, 133 illustrations... Stiff buckram. Price $1.00. Postage 
paid, : 





Ship and Gun Drills, U. S. Navy, 1914 (reprinted 1916). 
This drill book is designed to cover, so far as practicable, all drills 
and exercises which are carried out exclusively on board ship. 
é Illustrated. Cloth binding, price 45 cents. Postage paid. 


SEAMANSHIP 


The Watch Officer’s Manual (1917). ‘ 


By the late Ensign C. E. Hovey, U. S. Navy. This manual has been . 
revised to bring it in complete accord with present regulations and 
methods of watch standing and ship handling. New material has been 
added to round out the work and make it an indispensable assistant to 
the present day watch officer, 

| ....\In flexible cloth, about 90'pages text and 20 pages of colored plates. 
Price $1.10, postpaid. 


Seamanship Department Notes. 


Prepared by the Department of Seamanship, U. S. Naval Academy, 
for use of midshipmen.. 


Contains notes on the following: 


ba Pere Boats, 
Ground Tackle, 
Mooring Alongside the Dock, on 




















PUBLICA TIONS—Continued 





Rules of the Road, 

Handling Battleships in Formation, 

Hints to Young Officers Taking the Deck, 

Writing the Deck Log, 

Aids to Learning a 

Mooring Board, an 

Duties of a Recorder of a Summary Court Martial. 


161 pages, stiff buckram. Price $1.00, postpaid. 


Bluejacket’s Manual, U. S. Navy (Fifth edition, revised, 1917). 


“The Bluejacket’s Manual” originally prepared in 1902 by. Lieu- 
tenant Ridley McLean, U. S. Navy, revised in 1914 to correspond with 
the provisions of General Order No. 63 of December 16, 1913, and 
now revised to date by Lieutenant N. R. Van der Veer, U. S. Navy, is 
issued to the service for the guidance and the instruction of petty 
officers and enlisted men. 


Stiff buckram,. Price 75 cents, prepaid. 


The Recruit’s Handy Book, U. S. Navy (1917). 


By Captain W. F. Fullam, U. S. Navy. A most useful primer for 
the Naval Recruit. It shows him what the navy offers him in the way 
of a career, and it contains instruction in the rudiments of a seaman’s 
profession. 


Flexible buckram cover. Price 20 cents, postpaid. 


Routine Book, 1918. 


By Captain Reginald R. Belknap, U. S. Navy. A compilation in a 
concise form of the principles of the organization system applicable 
to all.classes of Naval vessels. 

Contents: General Organization—General Administration —Gen- 
eral _Orders—Honors, and .Salutes.—Uniform.—Conduct, Liberty, 
Money.—Delinquencies—Combination Bill—Messing Bill—Berthing 
.Bill—On Watch in Port.—Duty Bill—Quarters for Muster and Inspec- 
tion,—Guard Orders.—Routines.—Cleaning Bill—Fire Bifl—Collision 
Bill—Abandon Ship.—Boat Bill—Routine Boat Orders——Man Over- 
board.—Coaling Bill—Preparing for Sea—On Watch at Sea.—Steam- 
ing Orders,—Steersmen’s General Orders—Preparing for Harbor.— 
Water-tight Doors.—Towing Signals.—Docking Bill.—Manning the 
Rail.—Battalion Bill—Miscellaneous Notes—Mess Attendants’ Or- 
ders——Ship Handling Notes “ A.”—Training Course for Signalman and 
Quartermaster —Index.—Table Showing Departmental Organization. 


308 pages, stiff buckram. Price $2.50. Postage paid. 


+A Battleship’s Order Book. 


A Battleship’s Order Book (1908), by Lieut. Commander A. B. 
Hoff, U. S. N., follows the generally accepted ideas and regulations of 
the service and the Atlantic Fleet in regard to liberty, uniform, punish- 
ments, routine, etc. 

I2mo, 96 specs text, 96 pages blank, full cloth. Price 85 cents. 
Postage paid. 


* Hints for Junior Officers Doing Line Duty. 
‘Lieutenant B. B. Wygant, U. S. Navy. 
26 pages, paper cover. Price 15 cents. Postage paid. 
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ELECTRICAL ENGINEERING 


Robison’s Manual of Radio Telegraphy and Telephony [for- 
merly Manual of Wireless Telegraphy for the Use of 
Naval Electricians]. (Fourth edition, revised, 1917.) 


es Commander S. S. Robison, U. S. Navy. Revised by Captain D. W. 
Todd, U. S. Navy, Director Naval Communications, and Lieut. Com- 
mander S. C. Hooper, U. S. Navy, in Charge of Radio Division, Bureau 
of Steam Engineering. 

256 pages text, illustrated. Bound in full white canvas, Price $1.50. 


Postage paid. 


Naval Electrician’s Text-Book. 2 vols. (1917.) 


| 
| 
\ 
rz: 
By Captain W. H. G. Bullard, U.S. Navy, completely revised and 
largely rewritten by officers and instructors of the Department of 
Electrical Engineering & Physics, June, 1916-July, 1917. | 
This work was called into existence by the demand of the naval a 
service for a text book which would teach the theory of electrical 
engineering, stressing such portions as apply particularly to naval 
practice; the principles governing the operation and use of electrical | 
equipment; and the special knowledge required for the inspection, care , 
and operation of naval electrical apparatus. 
Volume I contains the theoretical study of electricity and the prin- 
ciples of electrical engineering. It covers the practice and principles 
involved in the construction of all direct current and alternating cur- 








rent machines, instruments, devices and apparatus. Special attention 
has been given to alternating current theory and to the engineeri 
principles which are involved in the subject of electric drive for vaval 
vessels, and the use of alternating current equipment in the navy afloat 
and ashore. The section devoted to the subject of radio telegraphy 
and telephony is unusually complete in its exposition of theory and by 
principles. ae 

Volume IT deals with the practical part of naval electrical engineering 
and contains matter descriptive of generators, motors, distribution 

stems, auxiliary machinery and miscellaneous apparatus, with prin- 
ciples of operation. Notable features of this volume are the discus- 
sion of electrical ship propulsion and electrical equipment of sub- 
marines, excellent outlines of interior communication and fire control 
systems. A very successful effort has been made to eliminate from this 
volume all unnecessary descriptive and specification matter, and to 
Hopag only such material as has value along instructive and operative 
ines. 

Volume I contains 730 pages, 543 illustrations and an appendix con- 
taining standardization rules of the A. I. E. E. 

Volume II contains 520 pages and 2099 illustrations, including seven 
large folding diagrams. 

Price, bound in full cloth, $3.75 per volume (2 volumes, $7.50), 
postpaid. 


*Electrical Installations of the United States Navy (1907). | 
s Commander Burns T. Walling, U. S. Navy, and Julius Martin, 
E. E., Master Electrician of the Equipment Department, Nevy Yard, | 


New York. 
A Manual of material, including its use, operation, inspection, care, 
and management, and method of installion on board ship. 


a 648 pages, 300 illustrations, full cloth. Price $3.50. Postage 
; (8) | 
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ORDNANCE 


Naval Ordnance: Text-Book of Ordnance and Gunnery. Re- 
vised Edition, 1915. Corrected to April, 1917. 

By Lieut. Commander Roland I. Curtin and Lieut. Commander 
Thomas L. Johnson, U. S, Navy. 

This book has been adopted as a text-book at the U. S. Naval 
Academy. 

8vo, 383 pages, 57 illustrations, bound in full cloth. Price $4.85, 
postage paid. 


The Groundwork of Practical Naval Gunnery, or, Exterior 
Ballistics. 


By Philip R. Alger, Professor U. S. Navy. Revised and extended to 
include the formulz and methods of Colonel James M. Ingalls, U. S. 
Army, by the officers on duty in the Department of Ordnance and 
Gunnery, U. S. Naval Academy. 


6%4* 10% in, 360 pages, bound in full cloth. Price $4.50, postpaid. 


Range and Ballistic Tables. 


To be used with Exterior Ballistics. 

Reprinted for the use of the Midshipmen of the Naval Academy in 
connection with their course of study in exterior ballistics. ey 
permit problems to be given covering nearly all the guns in most fre- 
quent use in the navy at the present time. 

12% 9% in. (oblong quarto), 95 pages. Bound in full cloth. Four 
marginal thumb indexes. Price $2.75, postpaid. 





INTERNATIONAL AND CONSTITUTIONAL LAW 
A Manual of International Law for the use of Naval Officers 


(1917). 

By Rear Admiral C. H. Stockton, U. S, N., Retired. Sometime 
Lecturer upon International Law at the Naval War College, author of 
“The Laws and Usages of War at Seat a Naval War Code.” 

The aim of this work is to present sound and authoritative informa- 
tion based on the historical and accepted policy of our government, as 
well as the best and most recent European views upon matters of 
international law. : 

A iy sagan chapter on the new situations which have arisen 
agi the — war and a complete index have been incorporated 
in this wor 


I2mo, 340 pages, cloth. Price $1.50. Postage paid. 
Constitutional Law. 


By H. J. Fenton, M. A., L. B., Instructor, U. S. Naval Academy. 
An introductory treatise designed for use in the United States Naval 
Academy and in other schools where the principles of the Constitution 
of the United States are studied. 

A study of the text of the Constitution and the principles of law 

taining to it. An abstract of the leading and most interesting 

upreme Court cases bearing on the Constitution is printed in Chapter 
IX and serves to fix the principles of the Constitution clearly in mind. 
I2mo, 267 pages, cloth. Price $1.35. Postage paid. 
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*Notes on International Law (1904). 


By Lieut. C. P. Eaton, U. S. N., member of the New Jersey Bar. 

This book consists of questions which have been asked on examination a 
of Line Officers of the U. S, Navy, with their answers; others arranged 

so as to bring out the subjects more fully, with answers, wor with 
Situations and Solutions propounded and solved at the U. S. Naval 
War College. The form of “Questions and Answers” is a very con- 
venient one in many ways. 


8vo, 139 pages, bound in flexible cloth. Price $1.10. Postage paid. 


STRATEGY AND TACTICS 


Naval War College Pamphlets. 


The Estimate of the Situation. 
The Formulation of Orders. 


Paper covers. Price 15 cents each. 
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i 
i Letters on Naval Strategy. Based on the Naval Campaign of 
1805. 6 
: By Lieutenant Holloway H. Frost, U. S. Navy. Reprinted from the 
Unitep States Navat Instirute Proceepincs, Vol. 44, Nos. 6-10, 
Whole Nos. 184-188. 
Paper cover. Price $1.25. 
ie, 
i LANGUAGES 
[ A French Nautical Phrase Book and Reader. Revised, 1919. 
' By Professor P. Jean des Garennes, Department of Modern Lan- 
guages, U. S. Naval Academy. 
‘Price $1.50. a 





A Spanish Nautical Phrase Book and Reader. Revised, 1919. 


By Professor Arturo Fernandez, Department of Modern Lan- 
guages, U. S. Naval Academy. 


Price $1.50. } 


MATHEMATICS 
Trigonometry and Stereographic Projections. 


' By Professor S. J. Brown, U. S. N. Prepared for the use of mid- 
shipmen and adopted as a text-book. 


8mo, 132 pages, cloth binding. Price $1.35. Postage paid. 


Mechanics. . 


_ By Professor H. E. Smith, U. S. N. Prepared for the use of mid- 
shipmen’and adopted as the text-book at the Naval Academy. 
_ amo, xi +- 269 pages, cloth binding. Price $3.60. Postage paid. 


Practical Algebra. 
By Professor S. J. Brown, U. S. N., and Instructor Paul oo 
- g. N. A. Used as a text-book by the midshipmen at the Na 
cademy. 


amo, ix + 101 pages, cloth binding. Price $1.45. Postage paid. 
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Calculus. 
By Professor S. J. Brown, U. S. N., and Instructor Paul Capron, 
U. g, N. A. Used as a text-book at the Naval Academy. 
ramo, ix + 288 pages, cloth binding. Price $3.35. Postage paid. 





MISCELLANEOUS 
EN First Aid and Naval Hygiene. 


By Doctor R. G. Heiner, U. S. Navy. A text-book for the Depart- 
ment of Naval Hygiene and Physiology at the U. S, Naval Academy, 
Annapolis, Md. 

_. This book should be made available for the use of all officers and 
enlisted men. It is highly recommended to Divisional Officers to be 
| used in the general instruction of their men. 


Iamo, 139 pages. Bound in full cloth, price $1.00. Postage paid. 


U. S. Navy Cook Book (1908). 


Prepared by the direction of the Bureau of Navigation at the School 
for Cooks and Bakers, U. S. Navy Training Station, Newport, Rhode 
Island. All the methods and recipes given have been tried with suc- 
cess at the Cooking School. 


62 pages, flexible library duck. Price 25 cents, Postage paid. 


Illustrated Case Inscriptions from the Official Catalogue of the 
Trophy Flags of the United States Navy. 


By Instructor H. C. Washburn, U. S. N. A. This is a boek that 
officers in the service will be glad to own and keep at hand as an object 
lesson to their friends of the navy’s history. 


133 pages. Paper binding, price 85 cents. Cloth binding, price $1.10. 
Postage paid. 
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THE NORTHERN BARRAGE 1 


Beta official pictorial record of 
the operations of the Mine Force, 
United States Atlantic Fleet, in the 
North Sea during the war against 
Germany. 


This book is profusely illustrated 
with photographs taken while the 
Mine Force was at work laying the 
most extensive barrage of mines 
known to history across Germany’s 
front door. 


Artistic sketches and interesting text 
are included. 


Everyone in the Armed Forces, ashore 
and afloat, should have a copy of 
this popular story of an American 
achievement. 


Handsomely bound in cloth, 129 
pages, and cover design in blue and | 
gold. : | 





tg 


Price $3.00, postpaid. Send subscriptions to 


SECRETARY AND TREASURER 


U.S. NAVAL INSTITUTE 
ANNAPOLIS, MARYLAND 
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THE ALLEN DENSE AIR ICE MACHINE 





Contains only air of 7s Ibs pressure in mttendiies pipes. At about 30 
degrees be low zero when seawater is at 90 degrees. More than two hun- 
dred in use on U. S. Naval vessels. Some since 1888. 


H. B. ROELKER, 41 Maiden Lane, New York 
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| FRANCE PACKING COMPANY 


TACONY, PHILADELPHIA, PA. 
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NAVY LEAGUE 
OF THE UNITED STATES 


Has been doing its part to help the Navy 
JOIN THE NAVY LEAGUE AND HELP US WITH OUR TASK 


SEA POWER 


THE NATION'S DEFENSE 
The League’s Official Organ 
WILL KEEP YOU IN TOUCH WITH OUR WORK 


1201 SIXTEENTH STREET, WASHINGTON, D. C. 


TEAR OFF AND MAIL THIS COUPON 
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APPLICATION FOR MEMBERSHIP IN THE NAVY LEAGUE OF THE 


UNITED STATES 


Of the membership fee $1.75 is for a year’s subscription to Sza Powsgr. 
Subscription to Sza Powzr without membership, $3.50. 


Contributing Member..........esseeseses + $5.00 annually 
EME Metabe® lini ccctcivcdns cccccccccccee’ + 100,00 one payment 
“Sza° Power,” a beautifully illustrated magazine, is sent monthly to all 
members, 


To tHe Navy Leacug, 
peor Sixteenth Street, Washington, D.C. 


I am in sympathy with the objects of the Navy League and desire to be en- | 


FOE 28 A,..,.caceecccccescsevecssvesseeesmember. I enclose $............ for fee 
Undicate class of membership) 


$1.75 of which is for a year’s subscription to Sza Powgr. 


SCS ECHR HEO CHEECH HRS Ee SOP Cee eee ee ePeoeeeseeseee 
(Name) 
(Address) 
N. 1. $17 PO eereeerereseseseees eeereeee Sees eeeeeeeeeseeeseeeeeeeee Fi 
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JOURNAL OF THE PUBLISHED BIKONTHLY 


AT FORT MONROE, VIRGINIA, 


UNITED STATES vivre surenvision oF tue 


ARTILLERY ra se; yor -_ 


Contains about one hundred and forty-four 
pages of original articles, translations, and 
reprints ef Interest te the Artilleryman 


-sRURESRURRNEEREENN 
~—- onunianimemen 




















The JOURNAL OF THE UNITED STATES 
ARTILLERY is the only publication in 
America that principally treats of matters 
on Coast Defense. - Since the methods em- 
ployed in Coast Defensé are based’ on an 


| application of Civil, Mechanical, and Elec- 


trical Engineering, including Aeronautics and 
Motor Traction, the JOURNAL cannot fail-to 
be of value to all civilians having a technical 
education and interested in our NATIONAL 
COAST DEFENSE. 


- SUBSCRIPTION RATES! United States, Guba, and Mexico, $2.60; 


Foreign postage, $0.60 per year extra) Canadian postage, $0.25 


‘per year extra. Single copy, $0.60. 


Write to JOURNAL for a sample copy 
Club Rates Discontinued 
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{Ford Marine Appliance Corporation) 


: ENGINEERS AND MANUFACTURERS 
TATE: @@ Lafayette Street, New York 


‘Scientific Instruments’ ” ‘Variable Speed Drive | 
| Automatic Machines ives Fire Guatrel ‘Apparatus 


——= —- eee 


He It's Something Broken 
ikea Think of “THERMIT’ 


i Then wire or send partieulars giving full dimensions of the break to 
_ our nearest office. We do the rest. veht 

Sternposts, rudder frames, connecting-rods, crank-shafts, 

| and other such sections téo numerous to mention have been saved and 
returned to service tn a few honrs. ~ / 





A permanent repair is assured, 1- Senet een nll : 


' quid steel at a temperature of 5000° F. When this liquid mass is poured 
into a mold surrounding the broken parts it melts up the ends of the sec 

tions and amalgamates with them to form one solid mass when cool. | 

| The whole story is told in our pamphlet No. 2928 and “ Reactions” 
| Get this literature and keep it for reference. __ 


_ ‘Metal ‘and Thermit Corporation 


(Successors to Goldschmidt, Detinning & Goldschmidt Thermit Co.) : 
: The Equitable Building, 120 Broadway, New York, N. Y. ' 


| 7300 So. Chicago Ave., Chicago 1427 Western Ave., Pittsburgh, Pa. 
| $29-333 Folsom St., San Francisco 15 Emily St., Teronto, Ont. 
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It’s the great speed of the 


Mimeograph, plus its accu- 
racy, that has made it a vital 
tool of industry and war. Dic- 
tate a message, and within the 
hour the Mimeograph will print 
for you five thousand perfect dupli- 
cates. Typewriting, handwriting and 
drawing on the same sheet, and in 
the one operation. The fineness of its 
work is equaled only by the simplicity 
with which it is produced. And the 


cost is surprisingly small. Investigate! 
Booklet ‘‘F’’ on request. A. B. Dick 
Company, pr lt rg New York. 
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WELDED STEEL STEAM AND WATER DRUMS 


FOR WATER TUBE BOILERS 
Embod Strength with Light- 


ness and Freedom from Leakages 
incident to riveted Structures 


Morison 
Suspension 
Furnaces 
Fox Corrugated 
Furnaces 


Welded Steel Tanks, 
Receivers, etc. 


THE CONTINENTAL IRON WORKS 


ESTABLISHED 1859 West and Calyer Sts. BOROUGH OF BROOKLYN, N.Y. 
INCORPORATED 1887 Greenpoint Ferry from East 23rd Street, New York 


LIDGERWOOD 


Ships’ Winches 
and Steering Engines 


Built on duplicate part system. 
A * SUPERFINE’’? WINCH—Fiat, pol- 
ished all- metal frictions—no wood 
or iron used. 











These Winches meet the exacting specifi- 
cations of the U. S. War (Quartermasters) 
Dept. and of the U. 8. Navy Dept. 


LIDGERWOOD MES. CO., 96 Liberty St., New York 








The Marine Corps Score Book 


A Rifleman’s Instructor 
ne ae in Ares famey , Org Navy, Marine Corps, National Guard, Naval Militia, Schools and 


For idenen, advanced riflemen and rifle teams. For self-instruction and for use 
in instructing ethers 


CSP he bail dows of tre chootion cubs Its contents are the digest of range practice and experi- 
Ey in it is practical, easy to learn and easy toteach. It is the last word in accuracy of 
as of checdinn instructing and range service. 
a S27RY it to your Company, Club ot Team. It will save you labor. Your men will then instruct 
Roped by the War Denerient td ued by rau 708 wi anima wr. 
by ar © organizations 
(iin Now (yeeined under Sec. 1661 R. S.), and for sale to educational institutions 
No. its U2 (9ferand G. ©: a 1916). 
Stamps accepted for orders less than $1.00 


Ta aaa ten ak Discount of 20°% on quantities ef 50 er more copies 
Delivery Charges Collect 


INTERNATIONAL PRINTING CO. 
236 Chestnut Street, Philadelphia 
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DAVIDSON PUMPS 


WITH IMPROVED VALVE MOTION 
FOR 


HIGH STEAM PRESSURE 
WITHOUT LUBRICATION 





M. T. DAVIDSON COMPANY 


43-53 Keap St., Brooklyn, N. Y. 


154 Nassau St. 32 Oliver St. 
New York Boston 
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40,000 NAVY MEN NOW READ 


THE 


NAVAL MONTHLY 


(With which is incorporated Pacific Naval Monthly) 


ESTABLISHED IN 1911 


Published by 


NAVAL PUBLISHING COMPANY INC. 
OWNED AND OPERATED BY MEN IN THE U. S. NAVAL FORCES 








In the Interest of the United States Navy 


Official and Authentic European, Atlantic Fleet, 
Pacific Fleet and Asiatic Navy News 


Feature Articles by Naval Writers 
of Note 


Timely Illustrations from the Foremost 
European and American Photo News 
Services 








To any Address Postpaid $2.00 Per Year 


Agents on U.S. Naval Vessels and Stations 


NAVAL PUBLISHING COMPANY INC. 


207 Bremerton Trust Building 307 Chronicle Building 


Bremerton, Wash. San Francisco, Cal. 
83 Columbia Street 


Seattle, Wash. 
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HERM AN COHN 45 Sands St., Brooklyn, N. i 


TABLISHED 1890. 712 Crawford St., Portsmouth, Va, 


Mail Orders for Navy Uniforms and Equipment Promptly Attendedto 


Write for price list and measurement blanks 


The Farmers National Bank of Annapolis,Md. 





GROSS ASSETS 4% INTEREST ON 
$2,400,000.00 ESTABLISHED 1805 SAVINGS ACCOUNTS 
STORAGE VAULTS SAFE DEPOSIT BOXES 








Highest Temperature Feed Water. 


Minimum Trouble 


Reilly Heaters 





Send for Bulletin 230 
THE GRISCOM-RUSSELL CO. 
2152 West St. Bldg. . - + - New York 














Storage Batteries for Every Purpose 


Batteries designed and built by this company cover 

. every field where the application of storage battery 

Try, Aso is afactor. And in every one of these fields they 

Fa ; ave earned their way to “first consideration” by 
A proved service performance. 


*“*Tudor Accumulator’’ **Cbloride Accumulator’ 
*“Exide’’ “Wycap-Exide’’ “ThineExide’’ ‘*Pronclad=Exide’’ 


THE ELECTRIC STORAGE BATTERY CO. 


The Oldest and Largest Manufacturer of Storage Batteries in the World 
1888 PHILADELPHIA, PA. 1919 
New York Boston Washington Minneapolis Denver Detroit 
San Francisco Kansas City Chicago Cleveland Atlanta 
Pittsburgh St. Louis Rochester Toronto 
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Du Pont 
Military Rifle 
Powders 


The Standard of the World 








E. I. du Pont de Nemours & Co. 
Rifle Smokeless Division 
WILMINGTON ~ DELAWARE @ 


0900S OCS 5 99GHSEOOEOHTOOHS SHEE OCEOGGEOOH ©) 














It is a monthly magazine devoted to the interests of the 
United States Naval Service and to the discussion of in- 
ternational questions that affect American Interests and 
American Foreign Policy. 








$2.00 per year - - Sample copy free 


THE, NAVY PUBLISHING CO. 
518 SOUTHERN BUILDING - WASHINGTON, D. C. 
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The Lord Baltimore Press 








PRINTERS AND 
BOOKBINDERS 











BALTIMORE, MD., U.S. A. 
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| Bethlehem Steel Company 


| SOUTH BETHLEHEM, PA. 


Naval, Field and Coast Defence 


GUNS and MOUNTS | 


Armor Plate Turrets Projectiles 

Fuzes Cartridge Cases 

Castings Shafting Forgings 
Rails Structural Steel 


Proving Grounds at 
REDINGTON, PA. CAPE MAY, N. J. 


=—_— , 


Manufacturers of Ordnance Material for 


U. S. Navy U. S. Army 
and for the Governments of 
Great Britain France Russia Italy 


| Greece Chile Argentina Guatemala 
Cuba Spain Etc. Ete. 
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ELECTRIC. BOAT 
COMPANY 


11 Pine Street, New York City 


o> ~~awaos 








BUILDERS OF THE 


Holland Submarine Boats 























McDANIEL IMPROVED STEAM TRAP. 


Ease of Repair and Minimum of Wear Are Its Strong Characteristics 
B 





Quick and easy to repair 


Watson & McDaniel Company 


MANUFACTURERS OF 128 N. SEVENTH ST. 
STEAM SPECIALTIES PHILADELPHIA, PA, 


KEEP YOUR BOOKS BALANCED 


There is but one SURE way—This is by using the 


Underwood Bookkeeping Machine 
The Great Mechanical Custodian of Your Business 
* The Machine you will eventually buy” 


UNDERWOOD TYPEWRITER COMPANY, INC. 


1413 NEW YORK AVE., N. W., WASHINGTON, D. C. 
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The Hatchet 


OF THE 


United States Ship ‘George. Washington’ 


’ 








@ An exact reproduction of the daily of which 
over 7,000 copies were printed whether in or 
outside of the “ war zone.” 


@ Also accounts of the ship hitherto forbidden 
by the censor, and accounts of the first trans- 
atlantic. trip ever made by a President while 
in office. 

288 pages. Illustrated. Price $2.00. 








Copies may be obtained from 


THE NAVY RELIEF SOCIETY, WASHINGTON, D. C. 


























The Annapolis Banking & Trust Company 
Capital, $50,000. 00° * Resources, $1,006,757.18 
WE MAKE A SPECIALTY OF NAVAL BUSINESS 


JAMES A. WALTON, President CHARLES 0. DULIN, Secty. & Treas. 
R. P. MELVIN, Counsellor 

















The Institute Book Department 


will fill orders for obtainable books of | 
all kinds, furnishing them at retail | 
prices, postage prepaid. | 

| 
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COMMUNICATE WITH THE 
United States Naval Institute 


IN OUR ADVERTISING PAGES. 
Annapolis 


Secretary and Trea 
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Carry 
More Cargo 


and 


| Less Engine 


“THE POWER of an internal combustion 
speed. py eae Ss ow 
_. engine is multipli 
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eS and satisfactory results in marine service. 
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OUR ENGINEERS would be to confer with i jon pr 
h Bic w gee you on any marine propulsion problem. 


DE LAVAL. STEAM TURBINE CO. 
| 430 NOTTINGHAM WAY .-:- TRENTON, N. J. 














CHAS. CORY & SON, Inc. 


Branch 
290 Hudson St., 585 Mission Street, 
“New York, N. Y. “eer aur San Francisco, Cal. 


Manufacturers and Designers for the U. S. Navy 
For more than fifty years 


Fire Control Interior Communicating Instruments and Elec- 
trical Equipments Built to Meet Naval Specifications. 


Originators of Electrical Interior Communication Systems 
for Naval and Merchant Ships. 


Electrical and Mechanical Signal.Apparatus. 
Ships’ Complete Electrical Installations Solicited. 
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i 4 € P e 
Bei euiment fore Sip 
$s The General Electric Company is prepared to 
furnish electrical equipment for marine use, from at 
the small electric fan in the state-room and cabin Fan | 
to the powerful steam turbines used for ship 
propulsion. 






@ If steam is not available, one of our internal 
combustion engine generating sets will supply 
current for motors, lights, heating, cooking and 
‘operation. of searchlights. 








@ Our marine engineers are thoroughly familiar 
with the installation of electrical equipment on all 
types of ships. am 


“GENERAL. ELEGJRIC: GOMPANY |}... Motot 


GENERAL OFFICE MS SCHENECTADY, N Y 


















Gieerna] Combustion Geveraniog Ses 
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